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Basic concepts, Standards

Quality assurance

Quality assurance

From quotation to delivery, our complete order handling

is done on the basis of an approved quality assurance system
complying with the following quality standards:

DIN ISO 9001 / EN 29 001

Loher is certified in accordance with the Directive 94/9/CE:
PTB 99 ATEX Q 003

Physikalisch-Technische Bundesanstalt

Braunschweig und Berlin

" . Production Quality Assessment Notification

(Translation)

(2) Equipment or protective systems or components intended for
use in potentially explosive atmospheres - Directive 94/9/EC

(3) Notification Number: PTB 99 ATEX Q003-1

(4) Product group(s): AC - motors
in the decisive types of protection
Increased Safety "e",
Flameproof enclosure "d" and
Pressurized enclosure "p"

A list of the EC-Type Examination Certificates covered by this notification is held by the notified

body.
(5) Applicant: Loher GmbH
Hans-Loher-StraRe 32, 94099 Ruhstorf, Germany
(6) Actual manufacturer: Loher GmbH

Hans-Loher-Strale 32, 94099 Ruhstorf, Germany

(7) The Physikalisch-Technische Bundesanstalt (PTB), notified body No. 0102 for Annex IV in
accordance with Article 9 of the Council Directive 94/9/EC of 23 March 1994 notifies to the
applicant that the acutal manufacturer has a production quality system which complies to the
Annex IV of the Directive.

(8) This notification is based on the confidential audit report No. 02-32054, issued the
July 09, 2002. This notification is valid until February 08, 2005 and can be withdrawn if the
actual manufacturer no longer satisfies to the requirements of Annex IV.

Results of periodical reassessment of the quality system production are a part of this
notification.

(9) According to Article 10 (1) of the Directive 94/9/EC the CE-Marking shall be followed by the
identification number 0102 of PTB as the notified body which is involved in the production
control stage.

Zertifizierungsstelle Explosionsschutz Braunschweig, July 11, 2002

By order
wa

Dr.-Ing. U. Engel

Regierungsdirektor Sheet 1/1

Notifications without signature and official stamp shall not be valid. The notification may be circulated only without alteration. Extracts
or alterations are subject to approval by the Physikalisch-Technische Bundesanstalt. In case of dispute, the German text shall prevail.

T i Bt Bl 100, D-38116 Braunschweig
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CE-Marking
Standards and specifications

CE-Marking

The motors are provided with the CE-Marking acc. to the

— low-voltage directive 73/23 EEC changed by 93/68 EEC
or

— Directive 94/4/EC

Standards and specifications
The motors comply with the relevant standards and specifications, especially with:

Type series Title DIN/EN IEC
Rotating electrical machines — DIN EN 60 034-1 IEC 60034-1
Rated data and operational behaviour IEC 60085
Determination of losses and of the efficiency DIN EN 60034-2 IEC 60034-2
IP enclosures DIN EN 60034-5 IEC 60034-5
Cooling systems DIN EN 60034-6 IEC 60034-6
Mounting arrangements DIN EN 60034-7 IEC 60034-7
alltypes Terminal designations and direction of rotations DIN VDE 0530-8 IEC 60034-8
Limit values for noises DIN EN 60034-9 IEC 60034-9
Acoustics: Procedure for measurement of air DIN EN ISO 1680 -
borne noise emitted of rotating electrical machines
Installed thermal protection - IEC 60034-11
Starting characteristics of motors with squirrel DIN EN 60034-12 IEC 60034-12
cage up to and including 660V, 50 Hz
Mechanical vibrations DIN EN 60034-14 IEC 60034-14
IEC-standard voltages DIN EN 60038 IEC 60038
Three-phase motors for general use DIN EN 503472 IEC 60072 1
with standardized dimensions and outputs
Output assignment for Increased Safety “e* DIN 42677-2
Centerholes with threads DIN 332 -
Keys, slots, high shape DIN 6885-1 -
Mounting of electrical equipment DIN EN 60079-14 IEC 60079-14
Motors for in hazardous areas
hazardous Electrical apparatus for hazardous areas DIN EN 50014 -
areas general regulations
Non-sparking “n* DIN EN 50021 -
Increased Safety “e* DIN EN 50019 -
Flameproof Enclosure “d“ DIN EN 50018 -
Electrical apparatus for the application in areas DIN EN 50281-1-1 -

with combustible dust

1 Only dimensions are determined in IEC 60072; an output assignment is not yet available.
2 Delivery acc. to DIN EN 50347 from order receipt Dec. 12, 2003 with transition period for delivery until March 31, 2004
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Type code

Type code

The complete code is indicated in the output tables.
It consists of the following components:

Digit: 1234 56789 101112
Example: AIN|G/A—-225ME-04A
[ ] L]

Digit 1: A = totally enclosed fan-cooled Standard series
B = totally enclosed fan-cooled Aluminium
E = totally enclosed fan-cooled Increased Safety
D = totally enclosed fan-cooled Flameproof Enclosure

Digit 2: N = Three-phase motor with squirrel cage, Low voltage —

M = Three-phase motor with squirrel cage, Low voltage
VIK design (not for Digit 1 = D)

B = Three-phase brake motor with squirrel cage,
Low voltage

V = Three-phase fan motor with squirrel cage,
Low voltage

J = Three-phase motor with squirrel cage, Medium voltage
Up to 4.16 kV with round-wire winding

H = Three-phase motor with squirrel cage, High voltage

Digit 3: G = Cast iron frame with fins, antifriction bearings —————
S = Steel frame with fins, antifriction bearings
C = Aluminium frame with fins, antifriction bearings
W= Cast iron or steel frame, water-cooled, antifriction bearings

Digit 4: AlHJ K L M N| T U V W X Y| —
§| T1 T2 (TS T4 T5 T6| T1 T2 T3 T4 T5 T6
3
g |
8 I13GEExnAll
e 12GEExell
(]
é 12 GEExdellB or 12 GEExdellC or
* | I2GEExdIB 12 GEExdIIC
Digit5to 7: Frame size acc. to IEC
Digit 8: Length
Digit 9: Identification letter for output and
development stage (see output tables)
Digit 10 and 11: 02 = 2 poles 31 = 8/4/2 poles
04 =4 poles 33 = 12/6/4 poles
06 = 6 poles 37 = 12/8/6 poles
08 = 8 poles 42 = 4/2 poles
10 =10 poles 64 = 6/4 poles
12 =12 poles 84 = 8/4 poles
27 = 16/8 poles 86 = 8/6 poles
29 = 12/6 poles (also see output tables)
Digit 12: Loher’s identification letter for mounting arrangement see page 11 and 12.
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Symbols for mounting arrangements

Installation of rotating
electrical machines
to DIN EN 60034-7

The most commonly used
mounting arrangements are shown
in the table. Mounting
arrangements possible for the
various frame sizes are indicated
in the dimension drawings. Other
mounting arrangements are
available on request. The
mounting arrangement according
to the corresponding order is
stated on the rating plate in
compliance with Code |,

DIN EN 60034-7. It also appears
as identification letter in the type
code. An exception is a motor
design the mounting of which is

not standardized according to
Code I. In these cases the
mounting is stated according to
Code II. Standard motors, i.e.
frame sizes 90-315M ordered in
the basic mounting arrangements
(universal mounting arrangements)
IM B3, IM B5 or IM B14 can also
be operated in the following
mounting positions:

IM B3 in IM B6, IM B7, IM B8,
IM V5 or IM V6,

IMB5 in IM V1 or IM V3,
IMB14in IM V18 or IM V19.
This is applicable without any

Horizontal mounting, with end shields

restriction for motors up to frame
size 180 (standard design without
drain holes for condensed water).
From frame size 200 it has to be
taken care for mounting that the
drain holes are situated at the
deepest place. Mains connection
of the motors is assured by the 90°
rotability of the terminal boxes for
all mounting arrangements.
Motors designs “without explosion
protection for vertical arrangement
with shaft end downwards® are
supplied without protective hood
on the fan cover, unless otherwise
explicitly specified.

Mounting arrangement Explanation
Symbol to
Drawing DIN EN 60034-7 Bearings Stator General Fixing or Identification letter for motors
Code | Code Il (Frame) design mounting
IM B3 IM 1001 | 2 end with feet - mounting on A
@ shields substructure
IM B35 IM 2001 | 2 end with feet flange fixing mounting on D
shields substructure with
additional flange
IM B34 IM 2101 | 2 end with feet flange fixing mounting on F
shields substructure with
additional flange
IM B5 IM 3001 | 2 end no feet flange fixing flange mounting C
m shields
p IM B6 IM 1051 | 2 end with feet arrgt. IM B3, wall mounting B
;'{’\ shields if necessary feet on left seen
A end shields from driving end
rotated 90°
IM B7 IM 1061 | 2 end with feet arrgt. IM B3, wall mounting B
(}“' shields if necessary feet on right seen
JA end shields from driving end
’ rotated 90°
IM B8 IM 1071 | 2 end with feet arrgt. IM B3, ceiling mounting B
shields if necessary
end shields
rotated 180°
IM B9 IM 9101 | 1 end no feet as arrgt. IM B5 or mounting on G
shield IM B14 but without housing end
end shield a. without face at the
antifriction bearing driving end
at driving end
IM B14 IM 3601 | 2 end no feet flange fixing flange mounting E
II shields at driving end
1
IM B15 IM 1201 | 1 end with feet arrgt. IM B3 without mounting on sub- J
shield end shield (also with— structure and on
out antifriction bear— housing end face
ing) at driving end at driving end
IM B20 IM 1101 | 2 end with feet ap- - sunk into L
@ shields prox. at shaft substructure
height
- IM 5210 | no bearing no feet no shaft, rotor stator mounting Y
located on to coupled
separate shaft machine

12
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Symbols for mounting arrangements
Flange designations

Vertical mounting, with end shields

Mounting arrangement Explanation
Symbol to
Drawing DIN EN 60 034-7 Bearings Stator General Fixing or Identification
Code | Code Il (Frame) design mounting letter for motors
IM V1 IM 3011 | 2 end no feet flange fixing flange mounting M
shields at driving end substructure
IM V15 IM 2011 | 2 end with feet flange fixing wall mounting T
shields at driving end and additional
flange below
IM V2 IM 3231 | 2 end no feet flange fixing flange mounting N
shields at non-driving below
end
IM V3 IM 3031 | 2 end no feet flange fixing flange mounting P
shields at driving end above
IM V36 IM 2031 | 2 end with feet flange fixing wall mounting or V]
shields at driving end on substructure
with additional
flange above
IM V5 IM 1011 | 2 end with feet - wall mounting or R
shields on substructure
IM V6 IM 1031 | 2 end with feet - wall mounting or R
shields on substructure
IM V8 IM9111 | 1 end no feet arrgt. IM V1 or mounting on G
- shield IM V18 without housing end
end shield and face at the
2 without antifriction driving end
bearing at driving fixing surface
end below
IM V9 IM 9131 | 1 end no feet arrgt. IM V3 mounting on z
shield or IM V19 without housing end
end shield and face at the
without antifriction driving side
bearing at fixing surface
driving end above
I IMV18 IM 3611 | 2 end no feet flange fixing flange mounting S
shields at driving end fixing surface
S below
) IMV19 IM 3631 | 2 end no feet flange fixing flange mounting S
shields at driving end fixing surface
- above

Flange designations

According to EN 50347 the mounting flanges will be identified by the nominal size of the hole circle diameter.

Flanges to Flanges to Flanges to Flanges to Flanges to Flanges to

DIN 42948 EN 50347 DIN 42948 EN 50347 DIN 42948 EN 50347
A120 FF100 A400 FF350 C80 FT65
A140 FF115 A450 FF400 C90 FT75
A160 FF130 A550 FF500 C105 FT85
A200 FF165 A660 FF600 C120 FT100
A250 FF215 A800 FF740 C140 FT115
A300 FF265 C160 FT130
A350 FF300 C200 FT165

FLENDER LOHER Business Unit IM 13



Mechanical design, general

Enclosures
Drain holes
Space heater

Mechanical enclosure to EN 60034-5

All motors in standard design are in Enclosure IP 55.

Other enclosures on request.

Enclosure Scope of Protection
Protection against accidental contact Protection against water
and the penetration of impurities

IP 54 Complete protection against contacting live parts and approaching Water splashing to the motor from all directions must not have
such parts as well as against contacting moving parts within the enc- any harmful effect.
losure. Protection against harmful dust deposits. The penetration of - -

IP 55 dust is not completely prevented, but the dust cannot enter in such as | A Jét of water from a nozzle directed to the motor from all
to affect a satisfactory operation of the machine. directions has no harmful effect.

IP 56 Water by heavy seas or water in a strong jet does not enter

the enclosure in harmful quantities.

IP651 Complete protection against contacting live parts and approaching A jet of water from a nozzle directed to the motor from all
such parts as well as against contacting moving parts within the directions has no harmful effect.
enclosure. Protection against penetration of dust (dust-proof).

1 To DIN 40050/July 1980 (first identification figure [6] dust-proof, not contained in EN 60034-5).

For all mounting arrangements where the shaft end is pointing upwards, an appropriate cover to prevent small parts from falling into the fan cowl is essential,
except when this protection is already provided by the driven machine. This cover, however, must not impair the cooling-air flow.

Motors installed outdoors must be protected from intense solar radiation.

Drain holes for condensed water
for the type series A and E

No drain holes are provided for the
motors up to frame size 180. They
are only drilled on request and this
is especially to be stated in the or-
der. Motors from frame size 200
are always supplied with drain
holes for condensed water. The
location of these holes depends on
the respective mounting arrange-
ment. They are situated at the low-
est point of the end shields. If the
drain holes are not situated at the
lowest point after installation and
commissioning of the motor, new
holes will have to be drilled and
the previous holes must be
plugged. At enclosures IP 55 and
IP 56 the drain holes are closed.
For the type series A these are
sealed with an enclosure-specific
plug ensuring the draining of any
condensed water.

For the type series E the conden-
sate holes are tightly sealed with a
plug, the hole is to be opened reg-
ularly for draining any condensed
water which has accumulated.

On vertical mounting types the
hole in the upper end shield is
closed with a sealing plug.

Space heater for the type series
A/E/D

As protection against condensed
water inside the motors, these can
be equipped with a space heater, if
requested by the customer. The
standard supply voltages are
shown in the table. Other supply
voltages on request. The space
heater must never be switched on
during operation of the motor.

Frame size Supply Filament wat-
voltage tage per motor
\% w
112-132 110-120 25
or
210-250
160-180 110-120 50
or
210-250
110-120
or
200- 250 210-250 50
110-120
or
280-315 210-250 100
110-120
or
355 210-250 200

Alternatively it is possible to keep
the stator winding warm by apply-
ing a single-phase voltage of
about 5-10% of the rated motor
voltage to terminals U1 and V1.

14 FLENDER LOHER Business Unit IM



Painting

Code No4 No8 N14 N14A z21 205 Jos S10 S11 Go4
Use: Standard pain- | Outdoor climate, | Tropical VIK- Off-shore, Customer’s Inner painting | Underwater Underwater Customer’s
ting-indoor Tropical climate, | climate, Standard Drilling request = customer’s | coating special coa- | request
installation Humid ambient | Humid painting platforms, (covering request (immersion ting (e.g. (covering
ambient Customer’s enamel by pumps) immersion enamel by
. i request customer) (normally pumps) = customer)
incl. JO8 without JO8 included in customer’s
Standard and | standard pain- with rotor N14 request with
EEx e Il motors |4 i : q
ting EEx d I/ll coating incl. JO8 incl. JO8 z21, incl. JO8 covering
Indoor installa- | Increased chemical Z05, enamel. de-
tion and out- | stresses, decontaminable, $10) contaminable
door climate Ships, on-shore
200 ==3
um == 70
150 | ==3 75
Finishing coat | ==3
100 70 ==3 75 100
50 1 70 77 v
40 80 225 50 E//ij 50 80 60 60 40
0 -
Parts ground coat 30 30 30 30 30 30
(not for aluminium
a. galvanized fan cowls)
Layer thickness > um
finishing coat 40 80 140 210 50 80 210 230 40
gklnéag%%r%ups moderate worldwide
Cond. climate
KFW DIN 50017 + + o + + + *
Sulphur dioxide
DIN EN ISO 6988 0 + s ++ + 0
gﬁl\} gg}%; 0 + +H++ ++ + +++ +++ 0
% Ammonia ~10% + ++ ++ ++ + ++ ++ +
?‘3 Mineral oils
S| —| Greases
3| | Solvent + ++ ++ ++ ++ ++ ++ +
8| | Benzine/benzol
€| 5| Alcohol
)
=| Sulphuric 10% 0 + ++ ++ + 0
w| acid 50% - 0 + + 0 -
z
0| Soda 10% 0 + ++ ++ + -
lye 40% - 0 ++ ++ + —-—
Hydrochloric 0 0 + + - -
acid 37%
Temperature range —40to +130°C
(...) = short-time (—60 to +150°C, at +180°C possibly slight discolouring)
Air humidity 90% 100% 90% 100% 100% 90%
Re-painting good within 1 week, then, very good very good
polishing is necessary
Other Abrasion-proof, elastic, scratch-resistant, impact resistant,
fully light-resistant, physiologically without harm.
Adhesion U
DIN EN ISO 2409 Identification Gt1
Pre-treatment All parts cleaned and degreased,
of the parts steel and grey-cast iron parts sand blasted.
Drying All layers dried forcely.
Colour Standard RAL 7030 (stone-grey) grey! RAL 7032 grey! RAL 7030 RAL 7032
(pebble grey) (stone grey) | (pebble grey)
Colours? 1004, 1018, 2004, 5009, 5010, 5012, 5015, 5018, 6002, 6003, - - like
available 6011, 7000, 7011, 7031, 7032, 7036, 7038, 9010, paintings
acc. to RAL other colours on request NO04-Z21
Bright parts Provided with corrosion-protective special oil repelling

shaft end/flanges

water and hand-sweat.

Explanation:

|:| = KH-grounding (partly EP-ground coat)

= EP-ground coat resp.-intermediate coating

%)
E|
B

= EP-zinc-ground coat

= PUR-covering enamel

++
+

=EP-micaecous iron-interm. coating 0

= stable for a long time
= with good stability

= stability limited

= stable for a short-time
= non-stable

1 Colour not acc. to RAL

2 Bad-covering colours e.g. white or yellow are not made in NO4
but only with a higher coating thickness (e.g. N08).

FLENDER LOHER Business Unit IM
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Shaft ends

Coupling drive

Belt drive

Running smoothness
Noise data

Shaft ends

Shaft ends are cylindrical and
comply with DIN EN 50347 in their
design, in their assignment to
frame sizes and ratings. The shaft
ends of all motors from frame size
112 are equipped with a female
thread for the fitting of pulleys and
couplings. Keys are designed to

Coupling drive

When aligning a motor to be
coupled directly with the machine,
care must be taken that the rollers
and balls of the bearings do not
jam. Flexible coupling is permissi-
ble with all motors. To ensure
vibration-free running and to avoid
an inadmissible stress on the

Belt drive

Slide rails are used for motors from
frame size 90 for easy stretching
and readjusting of the belts (see
accessories). The radial forces
must not exceed the permissible
values according to the tables
“permissible loads at the shaft
end”.

Running smoothness, balance

For all motors the rotors are dy-
namically balanced at operating
speed with the half key fitted acc.
to DIN ISO 8821. “Full key*“ or
“without key“ balancing is only
made on special order. The bal-
ance is indicated on the shaft end
or on the rating plate (H = half key,
F = full key, N = without key).

The transmission parts (couplings,

Noise data

The measuring surface sound
pressure Lpsa as well as the sound
power level Ly of single-speed
motors is shown in the table. The
noise data stated in this table are
valid for motors with fixed voltage
and a rated power at 50 Hz. Noise

16

DIN 6885 Sheet 1 and are always
supplied with the motors. On cus-
tomer request a second free shaft
end can be provided except for
motors with attachments at the
non-driving end, e.g. tachometer,
EEx d brake or axially mounted
forced ventilation.

bearings, the machine to be
coupled must be exactly aligned
even in case of flexible couplings.
Maximum care and accuracy must
be applied to the coupling of
2-pole motors (synchronous speed
3000 min~" at 50 Hz or 3600 min~"
at 60 Hz).

Fitting and removal of pulleys
and couplings

Pulleys and couplings must only
be fitted and removed by means of
special devices.

pulleys) have also to be dynami-
cally balanced at operating speed
in accordance with the motor
balance.

Rotors are designed for a centrifu-
gal speed corresponding to a

1.2 times rated speed.

A maximum of running smooth-
ness free from vibrations is ob-
tained by the careful selection of

data increased by about 3 dB(A)
will be obtained for motors with a
voltage range.

The tolerance is +3 dB (A). Noise
levels in case of 60 Hz, for motors
with 10 and more poles, for motors
with modified output and for pole-

FLENDER LOHER Business Unit IM

Pole-changing motors with a
2-pole speed have the same shaft
ends as single-speed 2-pole
motors.

It is absolutely necessary to en-
sure that the half-coupling on the
motor side is dynamically balanced
according to the motor balance.

antifriction bearings and precise
keeping of fits.

Standard motors comply with
vibration level N to DIN VDE
60034-14. On customer request a
low-vibration level R (reduced) can
be supplied. Vibration level S
(special) is available on request,

if necessary with reduced output
only.

changing motors as well as for
inverter operation on request.

The noise measurements are
made according to

DIN EN ISO 1680 in the noise
test room.



Measuring surface sound pressure level
Cooling air volume

Measuring surface sound pressure level and sound power level
for the Types A.../E.../D... at rated power

Frame size Loa Measuring surface sound pressure level Noise-reduced motors?
Lwa Sound power level Unidirectional fan
Motors in standard design — noise grade 1 Noise grade 3
2pole 4pole 6pole 8pole 2pole
3000 min~1 1500 min~1 1000 min~1 750 min~1 3000 min-1
Eora Lwa Eora Lwa EEA A Eora Lwa E%fA A
dB dB dB dB d dB d dB d dB
071 52 63 46 57 45 56 42 53 - -
080 56 67 47 58 45 56 43 54 - -
090 60 72 49 60 47 58 46 57 - -
100 64 76 54 66 50 62 49 61 - -
112 64 76 54 66 54 66 53 65 55 66
132 63 75 59 71 60 72 55 67 57 69
160 68 80 64 76 63 75 61 73 61 73
180 70 83 63 76 62 75 63 76 62 75
200 73 86 63 76 60 73 64 77 63 76
225 73 86 64 77 62 75 60 73 64 77
250 76 90 66 80 64 78 61 75 66 80
280 77 91 68 82 66 80 65 79 68 82
315 80 94 70 84 70 84 69 83 70 84
355 81 96 73 88 74 89 72 87 77 92
1 Motor length (dimension L or LC) increases for Noise grade 3
Dimension drawing on request.
Cooling air volume and permissible counterpressure
3000 min~1 1500 min~1 1000 min~1 750 min~1
Frame size Cooling air Permissible Cooling air Permissible Cooling air Permissible Cooling air Permissible
volume counter- volume counter- volume counter- volume counter-
pressure pressure pressure pressure
m3/s Pa m3/s Pa m3/s Pa m3/s Pa
071 0.03 1
080 0.04 2 0.02 1
090 0.06 40 0.03 10 0.02 6
100 0.08 50 0.04 12 0.03 8
112 0.10 50 0.05 12 0.03 8 0.02
132 0.15 70 0.1 18 0.07 10 0.05 5
160 0.25 90 0.15 30 0.1 15 0.08 8
180 0.35 100 0.2 40 0.15 20 0.1 10
200 0.4 120 0.3 50 0.2 25 0.15 12
225 0.5 120 0.45 50 0.3 30 0.23 15
250 0.6 140 0.55 60 0.33 35 0.28 20
280 0.8 160 0.7 80 0.45 45 0.33 25
315 1.0 160 0.9 80 0.6 45 0.45 25
355 M./LB 1.5 160 1.5 80 1.0 45 0.8 25

If motors are equipped with forced
ventilation, pipes for air supply or
air outlet, silencers or similar parts,
the values stated above are to be
observed depending on the frame

size. They also have to be consid-
ered when calculating the counter-
pressure of pipes.

The values for the static counter-
pressure are given in Pa

(1 Pa =0.102 mm water column).
They are maximum values for self-
ventilation and for the air volumes
stated, and not to be exceeded in
pipes, silencers or similar parts.
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Cooling air inlet
Resistance to shocks

Cooling air inlet for A... /E... /D...

Minimum distance between fan cover and a wall located behind it or the air flow influencing

add-on parts, e.g. pulleys without spokes.

Frame size Distance [mm]

Frame size

Distance [mm]

071 15

180

45

080 20

200

60

090 20

225

65

100 25

250

65

112 30

280

70

132 30

315

70

160 35

355

80

Resistance to shocks

If shock stresses are to be ex-
pected, e.g. from an earthquake,
storm, explosion or on ships, the
maximum permissible values for
the motors in this technical list are
shown in the diagram below.

The values fyemissible are multiples
of the acceleration due to gravity
(g = 9.81 m/s?) related to the mo-
tor frame size h (shaft center
height). The graph is valid with a
safety factor of 1.0 for all mounting
arrangements and shock effects.
In the event of higher stresses,
please contact us. Depending on
the speed of the shock accelera-
tion, special provisions will be nec-
essary. For determination of the
shock acceleration, in most cases
the weight of the assembled unit,
e.g. motor with driven machine,
baseframe and coupling, is to be
taken as a basis.

The values for shock load are not
applicable to regularly occurring
operation-dependent vibrations or
shock pulses. In these cases
please contact us.

Load factor fperm

50

40

30

~
S

5
80 90 100 112 132

160 180 200 225 250 280 315 355
Shaft center heighth ——
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Packing dimensions and weights

Dimensions and tolerances

Dimensions and tolerances

Mounting IM B3,

. standard design,
;rzaeme g\ézﬁgﬁi;rggg?nngt) Overland transport single packing
Type Tare Dimensions mm Tare
approx. kg approx. kg

71 Carton 1 Carton 1

80 Carton 1 Carton 1

90 Carton 2 Carton 2
100 Carton 3 Carton 3
112 Carton 4 Carton 4
132 Carton 6 Carton 6

Cardboard box
Lx Wx H
160 Cross crate 8 800 x 590 x 600 25
180 Cross crate 10 800 x 590 x 600 25
200 Planks 5 980 x 680 x 800 35
225 Planks 6 980 x 680 x 800 35
250 Planks 7 1300 x 970 x 900 50
280 Planks 8 1300 x 970 x 900 50
315 Planks 9 1300 x 970 x 900 50
355 Planks 12 Crate dimensions Weights
on request on request

For motor weights see output tables.

Tolerances for motor mounting dimensions

The following tolerances are valid
for motor mounting dimensions H,
K, for foot motors and S for flange
motors indicated in the dimension
drawings.

Shaft ends are made to

DIN EN 50347, keyways and keys
to DIN 6885 sheet 1.

Dimension Tolerances to DIN EN 50347:

H

Kand S

above 50 up to 250 mm
over 250 up to 630 mm

23 upto 170

FLENDER LOHER Business Unit IM

—0.5 mm
—1 mm

H17

—0.2 mm
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Electrical design, general

Stator winding
Duty types

Stator winding

High-quality enamelled wires,
suitable surface insulating
materials and the type of
impregnation (current-UV or
vacuum technology) form
insulation systems for the motor
windings which guarantee a high
level of mechanical and electrical
stability combined with a high
utilization factor and a long service
life. The insulation system is
suitable for a rated voltage up to
1000V. These insulation systems
provide the windings with ample
protection against the influence of
aggressive gases, vapours, dust

Duty types

The output ratings stated in the
tables apply to duty type S 1 (con-
tinuous running at constant load)
according to EN 60034-1. For the
duty types S4,S5,S7and S 8it
is also necessary to mark the mo-
ments of inertia for the motor (Jy)
and the driven machine (Jgy) in
addition to the data for the cyclic
duration factor and the switching
frequency.

All moments of inertia must refer to
the motor speed. In accordance
with EN 60034-1 the following duty
types are distinguished:

1. Duty types where starting or
electrical braking do not influ-
ence the temperature rise of
the stator winding of the motor:

Duty type S 2: Short-time duty
Operating times of 10, 30, 60 and
90 minutes are recommended. Af-
ter each operating period the motor
remains dead until the winding has
cooled down to the coolant temper-
ature.

20

and oil. They resist stresses
imposed by normal climates in
accordance with EN 60721-3 and
are tropic-proof. For a moist,
changeable climate, which is also
present in several tropical regions,
the special design with increased
protection against humidity is
necessary.

The silicon caoutchouc sealing is
recommended independently of the
individual insulation class in those
cases where due to the drive or
service conditions of the motor
there is a danger of increased
condensed water formation or

Duty type S 3: Intermittent periodic
duty where starting does not influ-
ence the temperature.

Duty cycle 10 minutes unless
otherwise agreed upon. For the rel-
ative time the motor is switched on
(cyclic duration factor CDF), the
values 15, 25, 40 and 60% are
recommended.

Duty type S 6: Continuous opera-
tion with intermittent load. Duty
cycle 10 minutes unless otherwise
agreed upon. For the cyclic dura-
tion factor the values 15, 25, 40
and 60% are recommended.

2. Duty types where starting or
electrical braking influence the
temperature rise of the stator
winding and of the rotor cage:

Duty type S 4: Intermittent periodic
duty where starting influences the
temperature.

Duty type S 5: Intermittent periodic
duty where starting and braking in-
fluence the temperature.

For the duty type S 4, c/h means
starting operations, for duty type

S 5, c¢/h means starting and
braking operations.
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where highly conductive dust
deposits on the heads of the
windings are to be avoided.

The application of the sealing
offers special advantages in
combination with insulation classes
F and H in those cases where
motors are to be used with high
switching frequency or for
especially severe starting and
braking conditions. In addition, the
sealing process provides the
windings with increased
mechanical short-circuit resistance.

Duty type S 7: Continuous opera-
tion duty with starting and braking.

Duty type S 8: Continuous opera-
tion duty with pole changes. For
these two duty types the load dur-
ing the operating period has also to
be stated.

Duty type S 9: Continuous opera-
tion duty with non-periodical load-
and speed variation (inverter
operation).

Duty type S 10: Operation with
single constant loads.

Most of the real duty type condi-
tions represent a combination of
duty types as mentioned under 1.
and 2. In order to determine a suit-
able motor exactly, details of all the
operating conditions are required.
The necessary information is
compiled in our questionnaires
(see section “Order Checklist).



Type of rotor and torque

Type of rotor and torque

The motor rotors have a squirrel-
cage design and are suitable for
direct-on starting. The rotor cages
for smaller motors are aluminium
die cast, for larger motors they are
brazed. The starting torque beha-
viour is marked in the output tables
by the rotor class indicated for ev-
ery type. These are the rotor
classes HS 2, HS 3, HS 4 and HS
5 as well as DS 4 and DS 5. The
diagrams show the speed-torque
curves for the above mentioned ro-
tor classes. The maximum permis-
sible mean load torque of the
driven machinery is indicated in the
diagrams by a horizontal dotted
line. In the tables, the values of

300
T %
MMy
200
4
N o-al
s
HS 2
0 | |
0 % 100

300 ]
T % >> % >&
MMy
200

N

100

HSS

0 % 100

n/ns——>

starting torque and starting current
are stated for all motors as multi-
ples of the rated torque and the
rated current.

For driving heavy flywheel masses,
for frequent starting and stopping
service, for motors intended to
drive lifts and cranes, special rotors
of classes W, SHS 1, SHS 2 as
well as SDS 3 and SDS 4 are
used. The particular choice of the
most suitable rotor type and the
corresponding output for a certain
number of poles and frame size
depend on the actual operating
conditions. These must be known
when using special rotors, in partic-
ular the moment of inertia (J) of the

300

T%

200 /

/A
|

LY

100
HS3
0 ] ]
0 % 100
n/ng —m=—
300
? %

MMy

100

DS 4

0 % 100

n/ng —e=—
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MMy

driven machinery and the load-
torque starting characteristics.

The diagrams only show the char-
acteristics of the torque related to
the speed. Please contact us for
drives the load-torque characteris-
tics of which come very close to
the range of the motor torque char-
acteristics.

The given range shows an approxi-
mation of the torque characteristics
which are possible within the corre-
sponding rotor classes.

The valid tolerances according to
EN 60034, however, refer to the
values stated in the output tables.

300

? %
200 >>\
%

100
HS 4
0 | ]
0 % 100
n/ng —=—
300

? %
)
200

100

DS5

0 % 100

n/ng —==
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Voltage and frequency

Voltages and frequencies general

The motors in this technical list are
supplied for a standard voltage
according to the table on the right
for 50 Hz systems. On customer
request they can also be supplied
for a fixed voltage (e.g. 400V) or
for a wide voltage range (e.g.
380—420V). The table on the right
shows the commonly applied rated
voltages and the appropriate toler-
ances. The motors can be sup-
plied with non-standard winding
for almost every frequency and for
almost any voltage up to 1000V.
The operation data acc. to the
output tables are applicable for
respective rated voltages as indi-
cated and with the tolerances in
accordance with DIN EN 60034-1.

For the various type series

— standard, (not EExe)

—EExe

—EExn

— EExd

different limit values and design
specifications are applicable.
These are indicated in the electri-
cal data assigned to the respective

types.

Rated current

In some output tables the rated
currents are only indicated for a
rated voltage of 400V. For other
voltages the rated currents are
inversely proportional to the
voltages:

U I

u

Tolerances

According to EN 60034-1 the
electrical data stated in the output
tables are subject to the following
tolerances:

Efficiency:

<50 kW:-0.15 (1 —n)
>50 kW: —0.1 (1—m)
22

Standard voltages and tolerances

Fixed voltage Tolerance Tolerance Wide Tolerance Tolerance

range A range B voltage range A range B

+5% +10% range +5% +10%
Rated Voltage Voltage Rated Voltage Voltage
voltage limit limit voltage limit limit
range

230V 218V-242V 207V-253V 218V-242V 207V-254V 196V-266V
400V 380V-420V 360V-440V 380V-420V 361V-441V 342V-462V
500V 475V-525V 450V-550V 475V-525V 451V-551V 427V-578V
690V 655V-725V 621V-759V 655V-725V 622V-761V 589V-798V

Tolerance range A:

In continuous duty the motor must
be reliable. The temperature rise is
allowed to be higher by 10 K than
the limit value.

Tolerance range B:

The motor must be reliable and the
characteristics are not allowed to
deviate strongly; an operation over
a longer period at the limits of B is
not recommended; not permissible
for EEx e.

Example:
Single Voltage Wide voltage range
400V 380-420V
462V
.~ RangeB = UN + 10%
44OV ’ L4V
RangeB = UN+ 10% ,~ RangeA = UN + 5%
420V ’ 420V
Range A = UN + 5% - 5
400V { 400V 52
Range A = UN - 5% ™\ oc s
380V . 380V —
Range B = UN - 10% . RangeA = UN - 5%
360V . 361V
*\. RangeB = UN - 10%
342V
This results in: Example:
Ul According to the output table the
I'= U pole-changing motor
ANGA-180 MB-42 has a rated
current of 31/37 A at 400V. At 230V
the rated current will be:
r_ 400-310r37 _
I'= 530 54/64 A
. 1-coso Slip at rated load and operating
Power factor: — — 6 temperature:

(min. 0.02, max. 0.07)

Starting torque: —15% and +25%
Breakdown torque: —10%
Starting current: +20% without a
lower limit

FLENDER LOHER Business Unit IM

= 1kW +20% of the guaranteed slip
< 1kW £30% of the guaranteed slip



Output

Overload capacity
Efficiency and
Power factor
Conversion of power

Output

The rated outputs and operating
characteristics given in the tables
refer to the continuous duty

S 1 according to EN 60034-1 at a
rated frequency of 50 Hz, rated
voltage, a coolant temperature of
max. 40°C and an altitude of instal-
lation up to 1000m above sea
level. Motors can also be operated
at a coolant temperature exceeding
40°C up to max. 60°C or at an alti-
tude exceeding 1000m up to max.
4000m above sea level. In these
cases the rated output given in the
tables must be reduced in accor-
dance with the diagram or a larger
motor or a higher insulation class is
to be chosen. However, it is not
necessary to change the rated data
if in case of altitudes

exceeding 1000m above sea level
the coolant temperature is reduced
according to the table 2:

max. coolant
temperature for
insulation class

Altitude of installation m

B F
0 to 1000 40 40
above 1000 to 2000 32 30
above 2000 to 3000 24 19
above 3000 to 4000 16 9

Occasional overload capacity

According to EN 60034-1 motors
with a rated output up to 315 kW
which have reached their operating
temperature can be loaded with 1.5
of their rated current for 2 minutes
without impairment of their service
life. No definitions were made for
larger motors.

up to frame size 180

Efficiency, power factor

The values indicated in the tables
for efficiency and power factor refer
to the rated output at 50 Hz.

Partial load values are shown in
the tables; these are reference
values only.

Efficiency in % at

Power factor at

1/2 3/4 4/4 5/4 1/2 5/4
of full load of full load

89 91 91 90.5 0.81 0.88 0.91 0.91
88 90 90 88.5 0.80 0.87 0.90 0.91
87 89 89 87.5 0.77 0.86 0.89 0.90
86 88 88 86.5 0.75 0.84 0.88 0.89
85 87 87 84.5 0.73 0.83 0.87 0.88
85 86 86 84.5 0.71 0.81 0.86 0.88
84 86 85 83.5 0.69 0.80 0.85 0.87
83 85 84 82.5 0.68 0.79 0.84 0.87
82 84 83 81.5 0.67 0.78 0.83 0.86
80 82.5 82 80.5 0.65 0.77 0.82 0.85
79 81.5 81 79.5 0.64 0.75 0.81 0.85
78 80.5 80 78.5 0.62 0.74 0.80 0.84
77 79.5 79 77.5 0.61 0.72 0.79 0.83
75.5 78.5 78 76.5 0.60 0.71 0.78 0.82
74 77.5 77 75 0.58 0.70 0.77 0.81
73 76 76 74 0.57 0.69 0.76 0.80
72 75 75 73 0.55 0.67 0.75 0.79
71 74 74 72 0.54 0.66 0.74 0.79
70 73 73 71 0.53 0.65 0.73 0.78
68 72 72 70 0.52 0.63 0.72 0.77
67 71 71 69 0.50 0.62 0.71 0.76
66 70 70 68 0.49 0.61 0.70 0.75
65 69 69 67 0.48 0.59 0.69 0.74
64 67.5 68 66 0.47 0.58 0.68 0.74
62 66.5 67 65 0.46 0.57 0.67 0.73
61 65 66 64 0.45 0.56 0.66 0.72
60 64 65 63 0.44 0.55 0.65 0.71
58 62 63 61 0.43 0.54 0.64 0.70

Altitude of installation above sea level —=
1000 1590 2q00 25|00 30|00 m 3500

1 100
— 0/0
>
E \
3 90
°
Q
©
5 \
o
)
©
5
Q.
5
o

70

40 45 50 55 °C 60

Coolant temperature ——

Conversion of power

For conversion of the power from
kW into HP is applicable

from frame size 200

Efficiency in % at

Power factor at

1/2 3/4 4/4 5/4 1/2 3/4 4/4 5/4
of full load of full load

95 96 96.5 96 0.85 0.91 0.93 0.93
94.5 95.5 96 95.5 0.84 0.90 0.92 0.92
94 95 95.5 95 0.83 0.89 0.91 0.91
93.5 94.5 95 94.5 0.81 0.88 0.90 0.90
93 94 94.5 94 0.79 0.86 0.89 0.89
92.5 93.5 94 93.5 0.77 0.85 0.88 0.89
91.5 92.5 93 92.5 0.75 0.84 0.87 0.88
91 92 92 91.5 0.74 0.83 0.86 0.88
90 91 91 90 0.72 0.82 0.85 0.87
89 90 90 89 071 0.81 0.84 0.86
88 89 89 88 0.69 0.80 0.83 0.85
87 88 88 87 0.68 0.78 0.82 0.84
86 87 87 85.5 0.66 0.77 0.81 0.83
85 86 86 84.5 0.65 0.76 0.80 0.82
84 85 85 83.5 0.63 0.75 0.79 0.81
83 84 84 82.5 0.62 0.73 0.78 0.81
82 83 83 81.5 0.60 0.72 0.77 0.80
81 82 82 80 0.59 0.71 0.76 0.79
80 81 81 79 0.58 0.70 0.75 0.78
79 80 80 78 0.56 0.69 0.74 0.77
78 79 79 77 0.55 0.68 0.73 0.76
77 78 78 76

1 kW =1.341 HP
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Technical Notes for pole-changing Motors

General

The mechanical design of all pole-
changing motors corresponds to
the single-speed motors.
Pole-changing motors from frame
size 225 with a 2-pole speed have
the same bearings and the same
shaft ends as the corresponding
frame sizes of single-speed 2-pole
motors.

Voltage and frequency

The pole-changing motors in this
technical list are supplied for the
following rated voltages in 50 Hz
systems: 400V, 500V or 690V.
Within this range of voltages, the
motors can be supplied with a non-
standard winding for any specified
rated voltage. Rated voltages be-
low 400V as well as other frequen-
cies are to be inquired.

Output

Outputs shown in the tables are
valid for duty type S 1 acc. to

EN 60034-1. For coolant tempera-
tures exceeding 40°C and altitudes
of installation above 1000m sea
level the same design data as for
single-speed motors are valid.

Torque

Starting of pole-changing motors
can be accomplished from stand-
still at any number of poles. The
output tables show the starting
torques for direct-on starting and
also the rotor classes. If possible,
starts should be made at the lower
speeds in order to avoid possible
pull-up torques occurring at high
speeds. This improves the accel-
eration and reduces starting heat
losses in heavy starting conditions.

1 orY /AorA /Y
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Connection

The pole-changing motors shown
in the tables are supplied for two or
three specific speeds.

Should it become necessary to
supply output ratios not contained
in the tables, motors with Dah-
lander connection can also be

Circuit diagrams for two speeds

Speed ratio 1:2

1 winding (Dahlander)
Connection A/YY

for constant torque
4/2-, 8/4- and 12/6-pole

51301 w v W
(un (1) (w1)
(U2 V2 w2
u2) ) ! oo
—o02V
(us) (V5) twsr © W
(U6) (V6) (we)

A low speed Y'Y high speed

u L

Speed ratio 1:1.5 or 1:1.33

2 separate windings

Connection Y/

for constant torque 6/4- and 8/6-pole
for quadratically decreasing torque
6/4- and 8/6-pole

1001 U Y w U v 2w
1) (V1) fiw1) (2u1) (2v1) (2w
(w2) v2) 1w2) 2V2) (2v2) (2w2)
Y low speed Y high speed
Ww ' W ow olv ow
o2u o2v ’izw TN TZV TZW
L1 L2 L3 8] L2 L3
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supplied with two separate wind-
ings. However, the output is then
considerably lower than for a motor
with Dahlander connection. The
following alternatives are desig-
nated.

Speed ratio 1:2

1 winding (Dahlander)
Connection Y/YY

for quadratically decreasing
torque (fan drive)

4/2-, 8/4- and 12/6-pole

$1302 w v W
(U1) (V1) (W1)
(U2) (v2) (w2)
—O 2U
—0 2V
(US) (VS) '(WS) w
(U6) (V6) (W6)

Y low speed Y'Y high speed

" W W W 1\% w

p{V] 2v 2w

o2u o2v o2w T T T

8] L2 L3 u L2 L3

Speed ratio 1:1.5 or1:1.33

2 separate windings

Connection A/A

for constant torque 6/4- and 8/6-pole
for quadratically decreasing torque
6/4- and 8/6-pole

$1401 w )\’ w

-A low speed A high speed
W W W ow o ow
o2u o2v o2w T?U TZV Tzw
L1 L2 L3 U L2 L2



Connections for motors with three speeds

Circuit diagrams for three speeds

Speed ratio 1:2:4 Speed ratio 1:2:4

4/2-pole Dahlander connection 4/2-pole Dahlander connection
8-pole separate winding 8-pole separate winding
Connection Y/A/YY2 Connection Y/Y/YY?2

for constant torque 8/4/2-pole for quadratically decreasing torque

(fan drive) 8/4/2-pole

51501 51502
2w 2v 2u 2w 2v 2u
o}
(2u1) (2v1) (2w1) (2u1) (2v1) (2w1)
(2v2) (2v2) 2w2) o, (2u2) 2v2) (2w2) 4,
03V
(2U5) ve)|  Yaws O3W
(2u6), (2v6) (2ws)
Y low speed A medium speed Y'Y high speed Y low speed Y medium speed Y'Y high speed
w v W ow owv ow oW oIV oIw U w w olU oIV ow ol oIV oIw
02U [ o2v | o2w U 02V —Oo2W Lz gZV Law oau | o2v | o2w 20 02V 02W $a0 sz Sow
o3U | o3v | 03w o3u | o3v ’—:3w Tau T3v T:!w o3u [ o3v | o3w ’—:w '_:w Faw Tau Tav T3w
L L2 L3 L L2 L3 L L2 L3 L L2 L3 u L2 L3 L L2 L3
Speed ratio 1:1.33:2 Speed ratio 1:1.33:2
8/4-pole Dahlander connection 8/4-pole Dahlander connection
6-pole separate winding 6-pole separate winding
Connection A/Y/YY?2 Connection Y/Y/YY?2
for constant torque 8/6/4-pole for quadratically decreasing torque
(fan drive) 8/6/4-pole
$1503 S1504
w v WU U 2v 2w W 1v WU
(1) (1v1) (1W1) (1U1) (1v1) (1W1)
(1U2) (1v2) w2l 3y 11y2) (1v2) w2) 4,
—0 3V —O0 3V
¢—o ¢——O03W
(1US) (1V5) (1W5) 3w (1V5) (1W5)
(1U6) (1V6) (1W6) (1W6)
A low speed Y medium speed Y'Y high speed T low speed Y medium speed T high speed
u w w oW oIV ow 1 v 1w u 1% 1w o oIV ow u v w
o2u | o2v | o2w 2u 2v 2w o2u 02V  O2W o2u | o2v | o2w 2u 2v 2w o2u o2v  o2w
o3uU | 03V | 03w l—:w ’tav ﬁaw T:u T3v T3W o3u | o3v | o3w l‘:w o3v l—:3w Tau Tzv Taw
8} L2 L3 L L2 L3 L L2 L3 L1 L2 L3 u L2 L3 Q)] L2 L3

2 Separate winding is also possible in A connection
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Thermal Motor Protection
Winding protection contacts
Radio interference suppression

Thermal Motor Protection

The optimal choice of thermal
protection for the stator windings
should be based on the operating
conditions. Apart from the use of
motor protection circuit breakers
with thermally delayed overcurrent
protection, motors can also be
protected by means of
semiconductor temperature
detectors embedded in the
winding. “Thermal motor
protection® provides a higher
degree of protection because the
temperature is monitored at the
critical point in the winding. Thus
conditions such as reduced cooling
or excessive ambient temperature,
which are not picked up by a
bimetallic tripping device, are
detected. In special cases, e.g.
reversing operation or increased
switching frequency, the bimetallic
tripping device cannot be adjusted
to give adequate protection. For
such cases it is essential to use
thermal motor protection.
Temperature detectors preferably
in use are PTC (cold conductor
thermistors). For special cases
NTC (hot conductor thermistors)
are also used. In order to protect
all the windings of the motor, one
detector is embedded in each
phase of every winding.

® - Registered trademark of the Loher GmbH
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Instruments for PTC thermistor
detectors

These detectors have the property
of increasing their electrical
resistance extremely steeply at a
very well-defined temperature, the
nominal shutdown temperature.
This behaviour is utilized in the
PTC-CALOMAT® instruments as a
shut-down criterion. The relay in
the instrument releases when the
detector temperature reaches the
critical value.

Its fully insulated output acts upon
the contactor control which isolates
the motor from the mains and thus
prevents damage.

A broken connection is monitored
by the system itself. The nominal
shutdown temperature is
determined by the characteristics
of the thermistor used. Subsequent
adjustment of the tripping
temperature is therefore not
possible. The nominal shutdown
temperature is related to the
insulation class of the motor. The
detectors are connected in series
and up to 6 pieces are connected
to the detector instrument.

FLENDER LOHER Business Unit IM

Instruments for NTC thermistor
detectors

NTC thermistors have the property
of steadily decreasing their
resistance as the temperature
increases. This behaviour is
utilized in the NTC-CALOMAT®
instruments as a shutdown
criterion.

This allows subsequently adjusting
of the shutdown point at the
instrument.

The thermistors must be connected
to the instrument via a selector.
This device is a separate module
which selects the detector with the
highest temperature. The
connections between the selector
and the instrument are monitored
by the latter for a broken
connection. The shutdown point is
adjusted at the instrument in our
factory.

The thermal motor protection
devices CALOMAT® can be
supplied in various mechanical and
electrical designs. Details are
indicated in our technical list
“CALOMAT® Devices for Thermal
Motor Protection®.

Winding protection contacts

(Thermal contacts)

Another possibility to monitor the
winding is given by the use of
winding protection contacts.

They are located as closed or open
contacts into the stator winding.

In case of overloading the motor is
switched off. There is no protection
given in case of a stalled rotor and
therefore additional motor
protection circuit breakers are to be
provided, if necessary.

Radio interference suppression
In accordance with EN 55014
three-phase squirrel cage motors
are considered as “radio
interference-suppressed* to radio
interference level FN.



Inverter operation, mechanical features

Basic concepts
Bearing currents
Mechanical limit speeds

Basic concepts

Without modification of the electri-
cal and mechanical construction
the optimized design and manufac-
ture of our three-phase motors al-
lows an inverter operation for most

Bearing currents

It is known about mains-operated
motors that due to the magnetic
asymmetries a voltage is produced
along the mechanical shaft. When
this shaft voltage exceeds a peak
value of about 500 mV, bearing
currents can occur, which result in
a bearing damage.

This phenomenon occurs only in
larger motors. In order to avoid
bearing currents the adjacent bea-
ring will be insulated from frame
size 315. Bearing insulation is

Mechanical limit speeds

For an operation over the rated fre-
quency it must be observed that
the maximum speeds are limited
by the limit values of the antifriction
bearings, the critical rotor speed
and the strength of the rotating

motors of the Series A... (exter-
nally cooled) and D... (Protection
type EEx d). The permissible basic
data and parameters for inverter
operation are summarized in the

made by insulating the bearing
seat on the motor shaft or by using
current-insulated antifriction bea-
rings.

These shaft voltages and bearing
currents can be increased (typi-
cally by approx. 30% to 50%) at in-
verter operation.

For pulse-inverter operation addi-
tional high-frequency bearing vol-
tages and bearing currents can
also occur (Common Mode bearing
currents and circulating currents).

parts. In accordance with

EN 50014 for motors used in the
hazardous area of Zone 1 or 2, the
circumferential speed is also limi-
ted and consequently the speed of
plastic fans.

Technical List UN 03. The mecha-
nical features to be observed as a
result of higher speeds are indica-
ted below.

The bearing currents depend on
the motor size and the inverter de-
sign (pulse frequency, pulse modu-
lation, output filter).

Previous experiences showed that
for an operation of Loher-Motors
with the pulse inverters
DYNAVERT® T (pulse frequency

3 kHz up to 7.5 kHz, pulse modula-
tion by voltage vector control,
standard du/dt-output filter) no
damages were caused by the oc-
curring bearing currents.

Further special measures are

partially required for the limit

speeds indicated in the tables
below.

Mechanical limit speeds for motors without explosion protection of the frame sizes 90 to 355

Number | Frame 90 100 112 132 160 180 | 200| 225| 250| 280 | 315 355
of poles |size
2 n/min—' | 6000 | 6000 | 6000 | 6000 | 6000 | 6000 | 6000 | 5200 | 4800 | 4200 | 3800 | 3600
f/Hz 100 100 100 100 100 100 100 87 80 70 63 60
4 n/min—' | 4500 | 4500 | 4500 | 4500 | 4500 | 4500 | 4500 | 4500 | 4500 | 3900 | 3000 | 2700
f/Hz 150 150 150 150 150 150 150 150 150 130 100 90
6 n/min—' | 4000 | 4000 | 4000 | 4000 | 4000 | 4000 | 4000 | 4000 | 4000 | 3400 | 2800 | 2600
f/Hz 200 | 200| 200| 200| 200, 200| 200| 200, 200 170 140 130
8 n/min—' | 3000 | 3000 | 3000 | 3000 | 3000 | 3000 | 3000 | 3000 | 3000 | 3000 | 2700 | 2550
f/Hz 200 | 200| 200| 200| 200| 200| 200| 200| 200| =200 180 170
Mechanical limit speeds for EEx d motors of the frame sizes 71 to 315
Number | Frame 71 80 90| 100| 112| 132 | 160, 180| 200| 225| 250 | 280 | 315
of poles | size
2 n/min—' | 6000 | 6000 | 6000 | 6000 | 6000 | 5600 | 5000 | 3900 | 4500 | 3900 | 3800 | 3600 | 3800
f/Hz 100 | 100 | 100| 100 | 100 93 83 65 75 65 63 60 63
4 n/min—! | 4500 | 4500 | 4500 | 4500 | 4500 | 4500 | 3900 | 3500 | 3000 | 3000 | 3800 | 2580 | 3000
f/Hz 150 | 150 | 150 | 150 | 150 | 150 | 130| 117 | 100, 100 |, 127 83| 100
6 n/min—' | 4000 | 4000 | 4000 | 4000 | 4000 | 4000 | 3900 | 3500 | 3000 | 3000 | 2500 | 2300 | 2800
f/Hz 200 | 200| 200| 200| 200| 200| 195| 175| 150| 150 | 125| 115| 140
8 n/min—' | 3000 | 3000 | 3000 | 3000 | 3000 | 3000 | 3000 | 3000 | 3000 | 3000 | 2500 | 2300 | 2700
f/Hz 200 | 200| 200| 200| 200| 200| 200| 200| 200| 200| 167 | 153 | 180

The limit speeds of this table are also applicable to motors of the protection type ‘n‘, EEx e Il and standard motors used in the hazardous area of Zone 2.

FLENDER LOHER Business Unit IM
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Relubrication intervals, grease life, grease quantities

Reduction of the grease life or of the relubrication intervals

Relubrication intervals, grease life, grease quantities

All Loher motors up to frame size
280 have permanent lubrication.
According to experience the filled-
in grease will be sufficient for
several years.

Motors from frame size 315 (on re-
quest also the frame sizes 160 up
to 280) are fitted with a regreasing
and grease regulation.

The grease life, grease quantities
and relubrication intervals for an

operation at rated speed (for 50 Hz)

of A-motors and EEx d-motors are

indicated in the chapters

— Mechanical construction

— Type series A.../E... and

— Mechanical construction,
Type series D...

Reduction of the grease life or of the relubrication intervals

Frequency Hz 60 70
0.75

tf/ tr 50

0.65

80 90 100
0.55 0.50 0.45

The indicated relubrication intervals are applicable for an ambient temperature

of max. 40°C.

In case of higher speeds than
the rated speed the grease life
and relubrication intervals t; are
reduced.

Referred to the corresponding time
1t 50 at 50 Hz this results in the
reduction indicated in the table
below.

For every 15°C temperature rise, the lubrication interval is to be reduced to half

of the value shown in the table.

Further information about inverter-operated motors

is indicated in the

Technical List UNO3
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Order-Checklist

For verification of the required order data
a corresponding form is available:

Order-Checklist
(to be printed and completed see Appendix)

A Word-file to be completed and printed is available in the CD version of this technical list.

FLENDER LOHER Business Unit IM



Three-phase motors to special regulations

VIK
UL
CSA
NEMA

VIK

On customer request three-phase The outputs correspond to the The design of pole-changing
motors are manufactured accor- type-specific standard outputs in motors can optionally be matched
ding to the guidelines of the VIK this list. The mechanical design is to the technical requirements of
(Verband der Industriellen Energie- indicated in the table. the VIK.

und Kraftwirtschaft e.V. — Commit-

tee of the Industrial Power and

Power Utilities).

The Loher “CHEMSTAR* Motor includes all requirements to the VIK-guidelines with further important features for
the chemical industry in a design package.
See section “Loher CHEMSTAR Motor“ in this technical list.

UL

Three-phase motors of the type series AN.A are listed by the Underwriters Laboratories Inc. in accordance with
the Standards

UL 1004 — Electric Motors
CSA C22.2 No. 100 — Motors and Generators
as “Recognized Component®.

Certificate of Compliance No. 040202 — E215983

Frame size: 090-355
Number of poles: 2,4,6
Enclosure: IP 55

Electrical data: max. 600V, 50/60 Hz, max. 3600 min—1, max. 850A.
As an option the motors can be delivered with attached pulse generator.

Project-dependent it is also possible that other designs can be certified to UL on request.

CSA

Three-phase motors of the type series ANGA can be delivered according to the requirements to
CSA Standard C22.2 No. 100-95.

CSA Type Approval No. 015264X0000

Frame size: 090-315
Enclosure: IP 55
Electrical data: max. 660V, 60 Hz

NEMA

Motors of the type series ANGA / AMGK / DN.W can regarding to the electrical design be delivered to the “NEMA
Standards Publication No. MG1“.

Flange motors can be made as special design with flange and shaft end to NEMA. Flange and shaft design is to
be indicated in the order.
An adaptation of the foot dimensions for the motors in mounting type IM B3 is not possible.
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Explosion protection

Summary of standards
Certificates
Initial operation

Explosion protection summary of standards

Explosion-proof three-phase mo-
tors comply with the European
standards.

The European Standards are rec-
ognized by all CENELEC1 member
countries.

CENELEC member countries are
the national electrotechnical com-
mittees of Belgium, Denmark,
Germany, Finland, France,
Greece, Ireland, Iceland, Italy,

Luxembourg, Netherlands,
Norway, Austria, Portugal,
Sweden, Switzerland, Spain, the
Czech Republic and the United
Kingdom (UK).

Apparatus EN
General regulations 50014
Pressurized enclosure 50016
Flameproof enclosure 50018
Increased safety 50019
Intrinsic safety 50020
Type of protection “n“ (Zone 2) 50021
Encapsulation 50028
Intrinsically safe electrical systems 50039
Apparatus “Dust* 50281-1-1
Apparatus “Dust* 50281-2-1
Apparatus “Dust* 61241-2-2
Electrical installations in hazardous areas (gases, vapours, fumes) 60079-14
Electrical installations in hazardous areas (dust) 50281-1-2
Maintenance of electrical installations in hazardous areas 60079-17
Classification of zones (gases, vapours, fumes) 60079-10
Basic concepts & Methodology 1127-1

Certificates

Motors of this technical list have

been certified by the PTB (= Phy-
sikalisch Technische Bundesans-
talt). EC-type-examination certifi-
cates of the PTB for explosion-

Initial operation

According to the regulations for
electrical equipment in hazardous
areas (Verordnung uber elek-
trische Anlagen in explosions-
gefadhrdeten Rdumen/ElexV) elec-
trical equipment is only allowed to
be put into operation in hazardous
areas, when an EC-type-examina-

proof electrical apparatus accord-
ing to the EN standards are valid
in all EC member countries.

tion certificate of the PTB or of
another test authority stated in
ElexV is available.

For the use of electrical equipment
in hazardous facilities and storage
rooms EN 60079-14/VDE 0165-1

“Installation of electrical equipment

1 CENELEC = European Committee for Electrical Standardization
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Electrical and mechanical design
other than certified and laid down
in this technical list requires either
the issue of a supplement or a new
certificate.

in hazardous areas” must be ob-
served. Furthermore, the official
regulations of the relevant super-
vising authority and the employer’s
liability insurance association are
applicable in general or for individ-
ual cases.
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Hazardous areas
ATEX 100a
Device identification

Hazardous areas

Hazardous areas are those areas
where an explosive atmosphere at
a dangerous extent can occur due

to local and operational conditions.

Dangerous areas are differentiated
under that aspect, how often and
for what period of time a
dangerous concentration of an

Ex-directive 94/9/EC — ATEX 100a —

With Directive 94/9/EC the explo-
sion protection will be fully harmo-
nized in Germany and in the other
member states of the European
Community.

explosive mixture exists, and are
identified as zones.

The classification into zones in-
fluences the ignition protection to
be selected and consequently the
design of the electrical equipment.
The table shows the zone classifi-
cation of hazardous areas due to
gas and includes data on the re-

The legal provisions in accordance
with the new law are valid as of
July 1, 20083. Since that date the
devices and protective systems
are only allowed to be put on the

spective three-phase motors to be
used.

Whether an area in the open air or
in an enclosed location is to be
considered as hazardous in accor-
dance with the regulations or pro-
visions can exclusively be judged
by the competent supervising
authority.

market according to Directive
94/4/EC.

In accordance with Directive 94/9/EC and Directive 1999/92/EC only specific electrical equipment or devices are
allowed to be used in the zones (see table: Assignment of devices (electrical equipment) to zones). The devices
are classified into device groups and categories.

Assignment of devices (electrical equipment) to zones

Zone Potentially explosive Device classification
atmosphere Device group Category
0 always, long time or Il (other hazardous areas due |[1G
20 frequently to gases or dusts) 1D
1 occasionally 2G
21 2D
2 rarely, short time 3G
22 3D
Operation at danger of explosion always, long time or I (Mining) M1
frequently
Shutdown at danger of explosion occasionally M2

The device identification indicates the device group and the category.

The device identification is determined as follows:

e.g. CE 0102 @ 12 GEExdIIC T3

-CE

The symbol of conformity CE is for “Communauté Européenne” (‘European Community*)

By means of the CE-Marking the manufacturer declares that the product concerned has been manufactured in
compliance with all applicable regulations and requirements of the Directive 94/9/EC and that the product was subject
to the relating conformity assessment procedures.

-0102
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Identification number of the supervising authority, the PTB for Loher

Symbol for preventing explosions according to the Directive 94/9/EC
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Hazardous areas

—lorll
—-1,20r3
—-GorD

—EEx

-lic

-T3

Device group

Category

explosive atmosphere (G= Gas / D= Dust)

Explosion protection (protective design) according to European Standards

Type of protection (here e.g. Flameproof Enclosure “d*, see ‘Explanation of protection types’)

Explosion group (see next page: Table ‘Examples for the assignment of combustible gases and vapours®)

Temperature class (see next page: Table ‘Temperature classes®)

Hazardous areas

Combustible | Zone acc. to | Explanations Examples Permissible electrical equipment
substances | EN 60079-14
general Motors

Gases, Zone 0 Areas where a dangerous Normally this refers only to the in- Within Zone 0 only The operation of explosion-proof

vapours explosive atmosphere is side of containers or to the inside electrical equipment | motors, no matter what kind of

and fumes always or available over of equipment. especially certified enclosure, is not permitted. Excep-
long-time periods. may be operated. tions can only be made by the local

authorities.

Zone 1 Areas where a dangerous It can be included: Electrical equipment | Within Zone 1 explosion-proof
explosive atmosphere is The immediate vicinity of Zone 0, must be explosion- motors of “Flameproof Enclosure”
occasionally to be ex- the inside of equipment, the area proof by one of the or “Increased Safety” or of
pected. close to enclosures acc. to “Pressurized Enclosure” have to be

— feeding openings EN 50014. installed.
— filling and emptying

equipment
— easily breakable

equipment or ducts of

glass or ceramic etc.

Zone 2 Areas where a dangerous It can be included: Within Zone 2 explosion-proof
explosive atmosphere Areas around Zones 0 and 1. motors and EEx nA Il motors can
rarely and only for a short Areas at flange connections with be operated.
time is to be expected. flat gaskets at pipings in closed

rooms.

Dusts Zone 20 Area where an explosive As a rule are only included the in- | Within Zone 20 only | Operation of explosion-proof motors
atmosphere, as a cloud, is | side of equipment (mills, dryers, electrical equipment | is not permitted. Exceptions can
present continuously for mixers, delivery pipe, silos, etc.) with special certifica- | only be made by the local authori-
long periods or frequently, tion may be oper- ties.
capable of producing com- ated.
bustible dust in mixture with
air.

Zone 21 Area where during normal This zone can include: Within Zone 21 motors in
operation an explosive at- | Areas in direct vicinity of filling and “Flameproof Enclosure” or
mosphere, as a cloud, is emptying equipment and areas, “Increased Safety” or “n“ may be
occasionally present, capa- | where dust accumulations occur, operated, when they meet at least
ble of producing combus- which during normal operation may the requirements of enclosure
tible dust in mixture with air. | give rise to an explosive mixture of IP 6X.

combustible dust with air.

Zone 22 Area where during normal It can be included: Within Zone 22 motors without
operation an explosive at- Areas near to equipment, when EC-type-examination certificate
mosphere, as a cloud, dust from leakages can penetrate (with EC Declaration of conformity
does not occur or for only a | outside (e.g. mill rooms). of the manufacturer) may be used,
short period, capable of when they are at least designed to
producing combustible dust enclosure IP 5X.
in mixture with air.

Note: For mine-safety approved equipment the VDE 0118 regulations for installation are applicable. Underground mining areas are

not divided into zones.

Remark I: Layers, deposits and accumulations of combustible dust are to be considered like any other cause, which may give rise to an

explosive atmosphere.

Remark II: Such status is considered as normal operation, where equipment is used according to its design parameters.

Remark Il For Zone 22 with conductive dust such equipment like for Zone 21 is to be used.

FLENDER LOHER Business Unit IM
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Temperature classes and groups

Temperature classes and groups

Combustible gases and vapours
are divided into temperature
classes according to their ignitibil-
ity and into groups according to
their puncture capacity. The use of
symbols for type of enclosure,
group and temperature class indi-

Temperature classes

cates that the three-phase motor
may be installed without danger in
hazardous areas depending on the
zone classification.

The sequence of symbols for the
group and temperature class has
been chosen in a way that the mo-

tors fulfilling the requirements of a
certain group and temperature
class also comply with the require-
ments of all lower groups or
classes.

Temperature class of
electrical equipment

Max. surface temperature of
electrical equipment

Ignition temperature of
gases or vapours

T1 450°C > 450°C
T2 300°C > 300°C
T3 200°C >200°C
T4 135°C > 135°C
T5 100°C > 100°C
T6 85°C > 85°C
Examples for the assignment of combustible gases and vapours
Group Temperature classes
T T2 T3 T4 T5 T6
Material Ignition | Material Ignition | Material Ignition | Material Ignition | Material Ignition | Material Ignition
temper- temper- temper- temper- temper- temper-
ature °C ature °C ature °C ature °C ature °C ature °C
1l Acetone 540 i-Amylace- 380 Benzines Acetalde- 140
A2 tate hyde
Ethane 515 n-Butane 365 Petrols 1
Ethylacetate | 460 n-Butyl- 340 Special 1
alcohol fuels
Ethylchlori- | 510 Cyclohexa- | 430 Diesel fuels |1
de none
Ammonia 630 1.2-Dichlo- 440 Fuel oils 1
rethane
Benzene 555 Acetic 330 n-Hexane 240
Acetic acid | 485 anhydride
Carbonoxi- | 605
de
Methane 595
Methanol 455
Methyichlo- | 625
ride
Naphtaline 520
Phenol 595
Propane 470
Toluene 535
1l City/town Ethyalcohol | 425 Hydrogen 270 Ethyl ether 180
B2 gas sulfide
(Coal gas) 560 Ethylene 425
Ethylene 440
oxide
1l Hydrogen 560 Acethylene 305 Carbon 95
nc? disulphide

1 Ignition temperature is between 220 to 300°C depending on the composition, in special cases over 300°C.

2 The classification Il A, Il B, Il C is not applicable for electrical equipment in protection type
“Increased Safety”, but only for “Flameproof Enclosure®.
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Maintenance of explosion protection during operation

Maintenance of explosion protection during operation

Electrical machinery has to be
protected against an inadmissible
temperature rise due to overload-
ing. The selection of protective de-
vices depends not only on the duty
type, but also on the design and
suitability of the electrical
equipment.

Protective devices for overcurrents
with current-dependent delayed re-
lease acc. to EN 60947, e.g. motor
protective switches, in all outer
wires have to be adjusted to the
rated motor current.

Furthermore they have to be se-
lected so that a thermal motor
protection is given, even in case of
a short circuit (i.e. with stalled ro-
tor). This requirement is consid-
ered as fulfilled, if the trip time
which is indicated in the tripping
characteristics (initial temperature
20°C) for the ratio Ia/ly, is not
higher than the given time of tem-

perature rise tg for the respective
ignition group.

Windings in A-connection are pre-
ferably to be protected so that the
tripping devices or relays are con-
nected in series with the winding
phases. For selection and adjust-
ment of the tripping devices the
rated value of the phase current,
i.e. 0.58 times of the motor rated
current, is taken as basis. If, how-
ever, the tripping devices are lo-
cated in the mains power supply,
protective measurements must be
provided, ensuring a sufficient mo-
tor protection even if one phase
fails.

For pole-changing motors current-
dependent delayed tripping de-
vices or relays have to be provided
for each speed step, which have to
be locked against each other.

FLENDER LOHER Business Unit IM

Thermal motor protection for direct
temperature monitoring, e.g. with
PTC thermistor sensors only in
connection with CALOMAT CK 14
or additionally for over-current
protection.

Motors with thermal motor protec-
tion as sole protection on request.

The motors are only allowed to be
used for continuous duty and only
for normal not frequently repeated
starting, during which no consider-
able temperature rise occurs for
starting.

The values for the time of tempera-
ture rise te in the various ignition
groups as well as for the starting
current ratio 15/ly are stated on the
nameplate of the respective motor
and are also shown in the PTB-
test certificate.
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Explanation of protection types

Motor in protection type

Motor in protection type

Certificate:

EC Declaration of conformity from
the manufacturer.

Terminal box and cable glands for
the type AMGK see section ENG.

Identification according to the
EC Directive:

Explosion protection in protection
type “n“ for hazardous areas of
Zone 2 according to EN 50014 and

EN 50021. & 113G EExnAll

Example: EC Declaration of Conformity

LOHER GMBH FLE N DE n EC declaration of conformity ENGLISH
The product indicated is I conformity with the requiramens of he fllowing European Diretives:
Directive of the European Parliament and the Council on the approximation of the Lawis of the Member States
concerning equipment and protective systens intended for use in potentially explosive atrmospheres
Conformity with the requirements of these Directives is testified by complete adherence to the following standards:
EG-Konformitatserkldarung
First application of the CE-Marking: 2000
The indicated product is intended for ftting into another machine. Commissioning is prohibited untithe conformity of the
product with Directive 88/292/EEG has been established
Hersteller: Loher GmbH This declaration is not a warranty of atiributes within the meaning of the Law concerning Product Liabilty
The safety notes given in the product documentation must be observed!
Anschrift Hans-Loher-Strale 32
D-94099 Ruhstorf/Rott Déclaration de Conformité CE FRANCAIS
et a e Lo produt déctit esten conformité aves [es prescriptions des Directives Europdennes suivantos:
Produktbezeichnung: D ler n Directive du Parlement Europeen et du Conseil concernant le rapprochement des \eg\s\aﬂons des Etats
Membres pour les appareils et les systémes de protection destinés a étre utilisés en atmospheres explosibles
A..K063...bis A..K-800...
L0863, bis A L-800 La conformité aux prescriptions de ces Directives est démontrée par sa conformité intégrale aux normes suivantes:
J..KA60... bis  J..K-800... \
Premiére application du Marquage CE: 2000
Le proclutdecrit est destine 4 étre integre dans une autre machine. La mise en service est défendue aussi longtemps que la
i i § o conformite du produtt final avec la Directive 89/302/CEE n'a pas été etablie,
Das bezeichnete Produkt stimmt mit den folgender iiberein:
Cette déclaration riest pas une garantie des propriétés au sens de Ia loi responsabilté civile du fait des produts
94/9/EG Rihtine dss Eurapslschan Pariaments und des Rales zur Angleichung der Respecter les régles de séaurité de la documentation du produtt
ur Gerate un
9in Beracnen Declaracién de Conformidad GE ESPANOL
£ producto especificado concuerda con las prescripciones de las siguientes Directivas Europeas
mit den iften dieser Richtlinien wird iesen durch die indi S41SICE Direstiva del Parlamento Europeo y del Consejo refativa a la aproximacion de las legislaciones de los Estados
Miembros sobre los aparatos y sistemas de proteccion para uso en atmosferas potencialmente explosivas
E'""""“"“ folgender Normen: La conformidad con las prescripciones de estas Directivas queda justificada por haberse cumplido totalmente
Ias siguientes normas:
EN 50014 EN 50021 EN 60034
EN 60204-1 Primera aplicacion del Marcado CE: 2000
El producto especificado esté destinado a su montaje en ofra maquina. Se prohibe la puesta en servicio hasta tanto se haya
comprobado que ol producto final concuerda con Ia Directiva 39/392/CEE.
§ . ! Eta deciaracien o garantiza ringuna propiedad enef sentido de la Ley de respensabldad cilsobre productos.
der CE 2000 Observar fas indicaciones de seguridad en la documentacion del producto
Das bezeichnete Produkt ist zum Einbau in eine andere Maschine bestimmt. Die Inbetriebnahme ist solange
untersagt, bis die Konformitat des Endproduktes mit der Richtlinie 89/392/EWG festgestellt ist. Dichiarazione de Conformita CE ITALIANO
1l prodotto indicato & in conformita co requisiti delle seguenti Direttive Europee:
Erstausgabe: 10.0 94/9/CE Direttiva del Parlamento Europeo e del Consiglio concemente il ravvicinamento delle legislazioni degli Stati
B . 2005-06.23 Membri relative agli apparecchi & sistem i proteziona destinati a ecsere tilzzati in atmosfera potenzialmente
esplosiva
La conformita ai requisiti delle presenti Direttive viene provata dal completo rispetto delle seguenti norme:
QLecec 2 / WA
Dr. Neupért Prima applicazione della Marcatura GE: 2000
Lener Ouahlétsswchemng Leiter Technik Il prodotto indicato & destinato a far parte di un'altra macchina. La messa in servizio non puo essere eseguita finché non sia
verficata la conformita del prodotto finale alla Direttva 89/392/CEE
Diese Erklarung ist keine von im Sinne der
Die Si der sind zu beachten. L2 presente dichiarazione non rappresenta una garancia o sensi el legge sula responsabits da prodetto
Rev. B/23.06.2003 Vanno osservate le istruzioni di sicurezza iprtate nella documentazione del prodttol
e Bdoc
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Explanation of protection types

Motor in protection type “n“, inverter operation

Inverter operation

The motors in protection type “n“ require together with the appropriate inverter the approval and certificate by an

authority.
Roteiung Pr FLENDER
. Abteilung Priiffeld/Test Department

R-No. 20000d Postfach 1164

D-94095 Ruhstorf
INVERTER SUPPLY WITH EXPLOSION-PROTECTED LOW-VOLTAGE THREE-PHASE MOTORS OF
FLAME-PROOF TYPE OF ENCLOSURE AND OF PROTECTION TYPE N (NON SPARKING) FOR
TEMPERATURE CLASSES T1 - T4

To operate explosion-protected three-phase motors with inverters, the following preconditions must be met:

1. The output voltage of the inverter must be adjusted in such a way that in the frequency range up to the rated frequency of
the motor an almost linear relationship between the (fundamental) voltage and the (fundamental) frequency is kept, i. e.
the practically constant motor flux must be kept in accordance with the rated data.

Motors operating above the 1.1fold rated frequency are only permitted if a corresponding rating plate for inverter
operation is fixed on the motor.

2. I-contin. is the value to which the inverter management limits the current in continuous duty. .

I-contin. 1S to be adjusted to the continually permitted motor rated current as a maximum in accordance with the rating plate
for inverter operation attached to the motor or in conformity with the value determined in the describing documents for
inverter operation (R-No.).

In case of motors of flame-proof enclosure, which are nameplated only for sinusoidal operation and sole protection,
I-contin. is to be adjusted as a maximum to the rated current indicated on the rating plate.

3. I-gnore is the value to which the inverter management limits the current in case of short-time overload for a period of max.
t- short
I-gnore is to be adjusted to 1.5 X I-¢onen, @S @ maximum.

4. t-gnore is the period for which the inverter allows an exceeding of I-ontin.
t-short 1S to be adjusted to 60 sec. as a maximum.

5. The built-in temperature sensors (PTC thermistors) which must be suitable for sole protection are to be connected to a
tripping device complying with Directive 94/9/EC with an EC-Type-Examination Certificate as
CK140: PTB 02 ATEX 3154 or CK144/145: PTB 02 ATEX 3049.

6. Voltage peaks (especially with PWM inverters with long motor cable)
a) The design of the terminal box concerning the air- and creepage distances permits the
inverter operation with voltage peaks (ULL and ULE) up to U = 1866 V.
b) To avoid the formation of partial discharge, the voltage at the motor terminals must be
limited, depending on the rise time, to values below the characteristic curve of the chart
“dielectric strength curve” (see below).
Ruhstorf, 2004-02-20 Loher GmbH
QM-Hotbauer
Spannungsfestigkeitskurve:
s oo
I R
CWDATENVToRerIMUTen_ Tiste\Beschemigungen._Gamiseh-nT 20000d_engl doc
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Explanation of protection types

Protection type ‘Increased Safety* “e“

Protection type ’Increased Safety’ "e”

Explosion-proof three-phase mo-
tors in protection type “Increased
Safety“ comply with the European
Standards EN 50014 and EN
50019 and are designed in such a
way that under normal operating
conditions no inadmissibly high
temperatures and sparks will oc-
cur. Single-speed motors can on
request also be delivered accord-

ing to the technical requirements
of the VIK (Verband der Industriel-
len Energie- und Kraftwirtschaft
e.V. — Committee of the Industrial
Power and Power Utilities).

Identification according to the EC
Directive:

& n2G EExell

Example: EC-type-examination certificate

Inverter operation

The motors in protection type “e*
require together with the appropri-
ate inverter the approval and certif-
icate by an authority.

Certificate:
EC-type-examination certificate by
an authority as designated.

=
-
Physikalisch-Technische Bundesanstalt
Braunschweig und Berlin Original: German Translation
Physikalisch-Technische Bundesanstalt PTB
Braunschweig und Berlin
™ EG-Baumusterpriifbescheinigung @ EC-T YPE-EXAMINATION_CERTIFICATE
(Translation)
(2) Gerate und el (20 Apparatus and protective systems for the specified use
" Bereichen - 94I9/EG in hazardous areas  Directive 94/9/E
(3) EG-Baumusterpriifbescheinigungsnummer
PTB 98 ATEX 3515 (3)  EC-type-examination Certificate Number
4)  Gerat: Drehstrommotoren der Typenreihe E...-25 PTB .. ATEX ...
(5) Hersteller: Loher Aktiengeselischaft
(6)  Anschrift Hans-Loher-Str. 32, 94099 Ruhstorf @ Apparatus Three-phase motors of the type series E.......-
(7) Die Bauart dieses Geréites sowie die verschiedenen zuldssigen Ausfilhrungen sind in der Anlage zu ) Manufacturer: Loher Aktiengesellschaft
dieser Baumusterpriifbescheinigung festgelegt. ®)  Address: 94099 Ruhstorf
(8) Die Phy Technische inigt als benannte Stelle Nr. 0102 nach Artikel 9 der (7)  Thetype of construction of this apparatus as well as the different permissible variations are
Richtlinie des Rates der Europaischen Gemeinschaften vom 23. Marz 1994 (94/9/EG) die Erfillung der specified in the Schedule to this Prototype Test Certificate.
o o und "nd‘e und "e":;‘;i;zgf;::g (8)  The Physikalisch-Technische Bundesanstatt, being the Approved Certification Body No. 0102
i 9 in accordance with article 9 of the Council Directive of the European Communities of March
9 23,1994 (84/8/EC), confirms the compliance with the basic safety and health regulations for
Die Ergebnisse der Prafung sind in dem vertraulichen Prafbericht PTB Ex 98-30018 festgelegt. the design and construction of apparatus and protective systems for the specffied use in
) o ’ hazardous areas in accordance with Annex Il to the directive. The results of this test have
© D";‘ und werden erfilt durch Ubereinstimmung been recorded in the confidential test report PTB Ex 98-30...
mi
EN 50014:1997 EN 50019:1994 @  The basic safety and health regulations have been found to comply with
(10) Falls das Zeichen X" hinter der Bescheinigungsnummer steht, wird auf besondere Bedingungen fur die EN 50014:1997 EN 50019:1994
sichere Anwendung des Gerates in der Anlage zu dieser Bescheinigung hingewiesen. (10)  Ifthe certificate number is supplemented by the symbol "X", the special conditions for the safe
(11) Diese EG-Baumusterpriifbescheinigung bezieht sich nur auf Konzeption und Bau des festgelegten use of the apparatus are indicated in the Schedule to this certificate.
Gerttes gemé Richtiinie 94/9/EG. Weitere Anforderungen dieser Richtlinie gelten fr die Herstellung und (1) This EC Prototype Test Gertificate only refers to the design and construction of the specified

das Inverkehrbringen dieses Gerétes.
(12) Die Kennzeichnung des Gerates muf die folgenden Angaben enthalten:

apparatus in accordance with the Directive 94/9/EC. Further requirements of this directive are
applicable for the manufacture and marketing of this apparatus.

Zertfizierungsstelle Explosionsschutz
Im Auftrag

Dr.-Ing. U{gn
Regidrun

& 126G EExellT1,T2, T3 oder T4

Braunschweig, 04. Februar 1999

By order

Dr-Ing. U. Engel
Regienungsdirektor

Certification Body Explosion Proofniess

(12)  The apparatus marking shall include the following code:

2GEExell T1,T2, T3or T4

Braunschweig,

Page 112

Seite 1/2

EG-Baumusterprfbeschelnigungen ohne Unterschrift und ohne Siegel haben keine Galtigkeit.

Ausziige oder Anderungen bedrfen der [

Physikalisch-Technische Bundesanstalt « Bundesallee 100 « D-33116 Braunschweig

38

EC-type-examinalion Cerlficetes withaut signature and official stamp shall not be valid
This EC-

pe-examination may be circulated only without ateration

Extracts or alterations are subject o approval by the Physikalisch-Technische Bundesanstalt
00+ D-281

Physikalisch-

1
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Explanation of protection types

Protection type ‘Increased Safety* “e“

Physikalisch-Technische Bundesanstalt P-I-B

Braunschweig und Berlin

(13) Anlage

(14) EG-Bal priifb heini

PTB 98 ATEX 3515

(15) Beschreibung des Gerétes

Drehstrom-Asynchronmotoren der Typenreihe E...-250. in der Zundschutzart Erhohte
y it "e" deren : "

 derer in dem
Ziff. 16 und deren elektrische Ausfihrung nach Antrag des Herstellers jeweils in einem
zugehbrigen Datenblatt festgelegt ist.

(16) Prifbericht PTB Ex 98-30018

(17) Besondere Bedingungen
nicht zutreffend

(18) Gn Qe i
durch Normen erfallt

Zertifizierungsstelle Explosionsschutz
Im Auftrag

Braunschweig, 04. Februar 1999

Original: German Translation

Physikalisch-Technische Bundesanstalt PTB

Braunschweig und Berlin

(13) Schedule

(14) to EC-TYPE-EXAMINATION CERTIFICATE PTB .. ATEX ....

(15)  Desoription of the apparatus
Three-phase induction motors of the type series E...-.....~. of the type of protection Increased
Safety “e", the mechanical design of which is specified in the test report according to the
following Item 16 and its electrical design upon application of the manufacturer in each case in
an appropriate data sheet.

(16)  Test Report PTB Ex 98-30.

(17)  Special conditions
not applicable

(18)  Basic safety and health requiations

compliance with standards

Certification Bodly Explosion Proofress Braunschweig,
order

Dr.-Ing. U. Engel
Regierungsdirektor

Page 2/2
Seite 2/2 EC-type-examination Certiicates without signature and offcial stamp shall not be valid
. raben ke Galigket
Ausziige oder Anderungen beddrfen der der Pt
Physialisch-Techisehe Bundesanstl + Bundesalce 100 - D-38116 Braunschweig

Example: Datasheet EC-type-examination certificate

Physikalisch-Technische Bundesanstalt Original: German Translation

Braunschweig und Berlin

D 01 2ur EG PTB 98 ATEX 3515 Physikalisch-Technische Bundesanstalt PTB

far den Drehstromasynchronmotor Typ E.GV-250MB-02

Bemessungsgréfen und Daten

Diese Bescheinigung gilt unter der Voraussetzung, daf sich die Motoren dieses Typs hinsichtlich der
on dem gepriiften Muster unter-

un
scheiden, fur die folgenden Ausfuhrungen:

Leistung 36 kw
Spannung: 110 230 400 500 690 v
Strom: 220 106 61 485 35 A
Leistungsfaktor: 091

Frequenz 50 Hz
Drehzahl: 2970 min*
Betriebsart: s1

Verhaltnis 1y/ly: 6,4

Warmeklasse: B oder F

Neben den oben sind auch

Werte zulassig. Die
Verhaltnis der ) den

arf die bis zu + 5 % und die Netzfrequenz bis zu + 2 %
entsprechend dem Bereich A nach IEC 34-1 schwanken.

zugehbrigen Strdme sind im

Temperaturiiberwachung

Fur die Auswahl einer wurden die Zeiten te wie folgt
bestimmt:

Temperaturklasse: T T2 T3

Zeit te: 29 29 15 s

Prufbericht

PTB Ex 98-30034

Zertifizierungsstelle Explosionsschutz
Im Auftrag

Braunschweig, 04. Februar 1999

Dr.-Ifg{8. Engel

Regierggsdirektor
&, .
N2 Blatt 1/1

&y

Braunschweig und Berlin

Datasheet .. to EC-TYPE-EXAMINATION CERTIFICATE PTB .. ATEX

for the three-phase induction motor of the type E...-...-

Ratings

This certificate is valid for the following designs providing the motors of this type differ only negligibly
from the sample tested as regards the electrical and thermal stresses:

Power w
Voltage: v
Current: A
Power factor.

Frequency Hz
Speed: min”"
Duty Type

Iy / Iyratio:

Thermal olass: BorF

In addition to the above-mertioned voltages, intermediate values are also permissible. The associated
currents are to be converted in the inverse ratio to the voltagess. The mains voltage may vary by up to
= 5% and the mains frequency by up to = 2% from the rated values, in keeping with range A according
to IEC 341

Temperature monitoring
For the selestion of a current-dependent time-lag protective device, the times i were determined as
follows:

TemperatLre class: T T2 T3 T4

Time t s

Test report

PTB Ex 99-30

Certification Body Explosion Proofness Braunschweig,
By order

Dr-Ing. U. Engel
Regierungscirektor
Page 1/1
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Explanation of protection types

Protection type ‘Flameproof Enclosure’ “d*

Protection type ‘Flameproof Enclosure’ “d“

Explosion-proof three-phase mo-
tors in protection type “Flameproof
Enclosure” comply with the
European Standards EN 50014,
EN 50018 and EN 50019.

Motors of this protection type will
be delivered as standard for the
temperature classes T1-T4 up to
frame size 315 for group IIC. Mo-
tors in protection type “d“ are de-
signed in a way that the explosion
of an ignitable mixture inside the
motor frame does not penetrate
outside (spark ignition-proof). They
withstand the explosion pressure.
Single-speed motors can on re-
quest also be delivered according

to the technical requirements of
the VIK (Verband der Industriellen
Energie- und Kraftwirtschaft e.V. —
Committee of the Industrial Power
and Power Utilities).

Standard certificates of conformity
for three-phase motors in protec-
tion type “d“ and for temperature
class T4 include the following:
Different voltages, speeds, fre-
quencies and number of poles,
also pole-changing motors, ambi-
ent temperatures from —20°C to +
60°C. Installation altitudes even
higher than 1000m above sea
level, various duty types, motors
with temperature detectors as an
additional or sole motor protection,

Example: EC-type-examination certificate

Original: German

Physikalisch-Technische Bundesanstalt

Braunschweig und Berlin

Translation Original: German

PTB

Physikalisch-Technische Bundesanstalt

frequency inverter-fed motors.

For temperature classes T5 and
T6 certificates of conformity are
only issued if design and rated
data of a motor type are laid down.

Identification according to the
EC Directive:

& 112G EExdellC
& 112G EExdIIC
Certificate:

EC-type-examination certificate by
an authority as designated.

Translation

PTB

Braunschweig und Berlin

EC-TYPE-EXAMINATION CERTIFICATE

(O]
(Translation)

(2) Apparatus and protective systems for the specified use
in hazardous areas — Directive 94/9/EC

3) EC-type-examination Certificate Number @

PTB 02 ATEX 1003

@) Equipment: Three-phase motor types D..-132. -

5) Manufacturer: Loher GmbH

(6) Address Hans-Loher-Str. 32, 94099 Ruhstorf, Gemany

) This equipment and any acceptable variation thereto are specified in the schedule to this
certificate and the documents therein referred to

(8) The Physikalisch-Technische Bundesanstalt, notified body No. 0102 in accordance with Article 9
of the Council Directive 94/9/EC of 23 March 1994, certifies that this equipment has been
found to comply with the Essential Health and Safety Requirements relating to the design and
construction of equipment and protective systems intended for use in potentially explosive
atmospheres, given in Annex Il to the Directive.
The examination and test results are recorded in the confidential report PTB Ex 02-11043

9) Compliance with the Essential Health and Safety Requirements has been assured by
compliance with:

EN 50014:1997 + A1+ A2 EN 50018:2000  EN 50019:2000

(10)  Ifthe sign X" is placed after the certificate number, itindicates that the equipment is subject to
special conditions for safe use specified in the schedule to this certificate

(11)  This EC-type-examination Certificate relates only to the design, examination and tests of the
specified equipment in accordance to the Directive 94/9/EC. Further requirements of the
Directive apply to the manufacturing process and supply of this equipment. These are not
covered by this certificate

(12)  The marking of the equipment shall include the following:

Zertifizierungsstelle Explosionsschutz

12G  EExdIIC T3..T6 resp. EExde lIC T3..T6

Braunschweig, April 22, 2002

By order:

Dr-Ing. U. Klausmeyer
Regierungsdirektor

Page 112
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EC-Type-Examination Cerlficates without signature and official stamp shall not be vald
“This EC-Type-Examination Certificate may be circulated orly without alteration
Exiracts or alleralions are subject to approval by the Physikalisch-Techrische Bundesanstal

Physikalisch-Technische Bundesanstalt « Bundesalles 100 « D-38116 Braunschweig

FLENDER LOHER

(13) SCHEDULE
(14) EC-TYPE-EXAMINATION CERTIFICATE PTB 02 ATEX 1003

(15) Description of the apparatus
The apparatus is a rotating electrical machine in protection type flameproof enclosure ,d" for the
motor part or in protection type flameproof enclosure ,d" or increased safety ,&" for the terminal
box. The motor can optionally also be equipped with a separately certified direct cable entry. In this
case the motor can also be operated without terminal box. The flameproof housing is a cast
construction which is sealed with an end shield on both sides. The shaft is supported in anti-friction
bearings and forms the shaft gap with the end shields on the DE and NDE.
The electrical data of the motor incl. the specifications to comply with the temperature class are
fixed in a data sheet to this EC prototype test certificate.
Max. admissible range of ambient temperatures —55 “C/67°F to 60 °C/160 °F. This range can be
limited by the terminal boxes selected or by the data sheet on the electrical designs.

(16)  Test Report PTB Ex 02-11043

(17)  Special conditions
None;

Additional directions for safe operation:

For mounting and attachment of components (terminal boxes, entries, cable entries, connection
parts) only such components are allowed which technically comply as a minimum to the standard
mentioned on the cover sheet and are provided with a separate certificate. Special conditions of
the components have to be observed and if required the components have also to be type-tested.

If the motor is cooled with a separately driven fan care must be taken that it can only be operated
when the separately driven fan is switched on.

(18)  Essential health and safety requirements

met by standards

Zertifizierungsstelle Explosionsschutz
By order:

Braunschweig, April 22, 2002

Dr.-Ing. U. Klausmeyer
Regierungsdirektor
Page 2/2

EC-Type-Examination Certificates without signature and oficial stamp shall not be valid
“This EC-Type-Examination Cerificate may be circulated only without alteration.
Extracts or alterations are subject to approval by the Physikalisch-Technische Bundesanstalt

Technisch . 100  D-38116
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Explanation of protection types

Protection type ‘Flameproof Enclosure’ “d*

Example: Datasheet EC-type-examination certificate

Original: German Translation

Physikalisch-Technische Bundesanstalt PTB

Braunschweig und Berlin

Data sheet 01 to EC-TYPE-EXAMINATION CERTIFICATE PTB 02 ATEX 1003
from Loher GmbH, 94099 Ruhstorf, Germany

for three-phase motor type D...-132..-..

Limitation of the electrical data

The motors of this type range are made for the rated data up to the following values:

Power: 156 kW
Voltage: 1000 \
Current: 55 A
Speed: 6000 min-*
Duty type: S1-87,89

For all motor designs the compliance of the applicable specifications are to be certified by a type test. The
“Instruction sheet for electrical design and testing of motors in protection type flameproof enclosure within
the scope of the EC prototype test certificate” has to be observed.

The motors are only allowed to be operated in the duty type and under the ambient conditions for which
these were type-tested. This includes the operation on the frequency inverter.

Zertifizierungsstelle Explosionsschutz Braunschweig, April 22, 2002
By order:

Dr.-Ing. U. Klausmeyer
Regierungsdirektor
Page 1/1

EC-Type-Examination Certificates without signature and official stamp shall not be valid.
This EC-Type-Examination Certificate may be circulated only without alteration.
Extracts or alterations are subject to approval by the Physikalisch-Technische Bundesanstalt.

Physikalisch-Technische Bundesanstalt « Bundesallee 100 « D-38116 Braunschweig
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Dust explosion protection

Dust explosion protection

Dust explosion-proof three-phase
motors comply with the European
Standards EN 50281-1-1/1-2.

Hazardous areas can exist both in
the industry and agriculture. For a
specific ambience (zone) only a
product (device or motor) of an in-
tended device group and category
is allowed to be used (see assign-
ment of device classification to
zones). An essential feature of the

dust protection is the IP enclosure.

Depending on the ambient condi—
tions different requirements have

to be met for a dust-proof housing.

For the dust protection it is impor-
tant to limit the surface tempera-
ture of the motors to a value below
the ignition or glow temperature of
the combustible dust.

Surface temperature of the motors
is < 2/3 of the ignition temperature
of a dust-air mixture.

Surface temperature of the motors
< glow temperature (at a 5 mm
thick dust layer) —75 K.

Dust explosion protection EN 50281-1-1 / EN 50281-1-2

The user determines the category
and the maximum admissible sur-
face temperature due to the haz-
ardous area and the dust type.
Note: Conductive and non-conduc-
tive dust changes the device cate-
gory (see table: assignment of de-
vice classification and enclosure to
zones).

The motors are designed for ambi-
ent temperatures between —20°C
up to +40°C.

Device group

Category 2D 2D 3D
Zone 21 22 22
Dust all types conductive non-conductive
Existence of an
explosive occasionally rarely or for a short time
dust atmosphere
Enclosure IP 65 IP 65 IP 55

Temperature class

Housing temperature max. 120°C

Certification

EG-Examination Certificate
BVS 03 ATEX E 259

EG-Declaration of Conformity
of the manufacturer

Marking

12D T 120°C

13D T 120°C

42
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Dust explosion protection

Available versions for dust explosion protection

Dust Type series AM.A AM.K EM.V DN.W
Ius_ Opera-
explosion tion Ex-protection without Zone 2 Zone 1 Zone 1
protection gases a. vapours EEx nA Il EExe ll EEx de IIC
. I12G EExdellC +112
Mark| 1] EExnAll +112D II2GEExell+112D
Category 2 D arking 3GEExnAIl + GEExell + D
Mai Offer Type test
ope?jir;iz N Test Type AM.K Type test Type test if no comparable mea-
Zone 21 113G EExnAll+112D surement exists
and Certification EC-Type-Examination EC-Type-Examination EC-Type-Examination
Zone 22 with Certificate Certificate Certificate
conductive
dust Marking 12D I13GEExnAll+113D 12GEExdeliC+1I2
- Offer
Igv:rrta?r Test Type test o-lr—iypir?atle i?]tv\ggr;r 12 GEExdellC + 112 Type test
Enclosure perat 9 D Type DN.W
P65 Certification EC-Type-Examination EC-Type-Examination EC-Type-Examination
Certificate Certificate Certificate
Category 3 D II3GEExnAIl+113D II12GEExell +113D o
Mains Marking Offer Type test Type test Type Delil W
Test Type AM.K N : N
operat. Certification 113G EExnAll+113D Egn?c)ffr'ﬁ;ag?{‘hgf EC-Type-Examination | !l 2 G EEx Se lc+12
Zone 22 manufacturer Certificate
13D II3GEExnAIl+113D
. Type test with Offer Offer
Inverter M_?_;Igtng Type test original inverter Type DN.W Type DN.W
Enclosure operat. Certification EC-Declaration of EC-Declaration of Il2 G EEx Se NC+l2 | h2GEEx Se e +112
IPS5 Conformity of the Conformity of the
manufacturer manufacturer

Applicable to EEx-motors

CT > 40°C

Marking of the motor:

e.g.

ceo102 €& n2pT120°C

IP 65

on an additional plate

on the rating plate

The cable glands will only be delivered if requested by a special order. The operating company is responsible that
cable glands certified according to the Directive 94/9/EC are used.

See

EC-Type-Examination Certificate

or

EC-Declaration of Conformity

FLENDER LOHER Business Unit IM
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Series A..., E..., Mechanical construction

Sectional views, frame, cooling system Surface cooling

A..A without Ex-protection
A..K Protection type “n*
E... Protection type EEx e

Water cooling
A.W. without Ex-protection

Sectional views

Surface cooling, cooling systems IC 411,

Type ANGA, A..K, ENG. (up to frame size 200LB),

) “ ,
orm. ", ! !
- D | €

\
st 51502 e

Type ANGA, A..K, ENG. (from frame size 225MB),
with regreasing device (from frame size 315)

LSSV ——————-

Stator frame, ventilation

Frame size Frame End shield Fan cowl Fan 2
from —to Material Feet 1 Surface Material Material Material
90-280 Cast iron cast-on with cooling fins Cast iron Sheet steel Plastic 3
315-355 Steel?
1 For foot-mounting types only. 3 For special operating conditions we can also supply external fans
2 Suitable for both directions of rotation, however made of steel for the frame sizes 090-280. This applies especially to
frame sizes 355 2- and 4-pole, only for high coolant temperatures and increased switching frequency.
one direction of rotation. 4 Frame size 315 2-pole: Plastic
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Bearings
Blocking of bearings

Antifriction bearings available

Bearings

The motors have deep-groove ball
bearings at the DE-side and NDE-
side. For special designs with rein-
forced bearings there is partly a
cylindrical roller bearing arranged

at the driving end side.

For the assignment and the desig-
nation of the bearings see the
table below. If special greases are
used the motors of frame sizes
090-200, which normally have

2 Z-bearings are provided with

Z-bearings.

Antifriction bearings available

Blocking of bearings

Cylindrical roller bearings are sen-
sitive to vibrations during motor

standstill. Vibrations occur not only l
in transit but also at the mounting .
location due to the influence of
other machines. As a result,
lengthwise scoring will appear on
the inner ring of the roller bearing.
In order to avoid this, all motors
with roller bearings are equipped

—+—

with a special blocking system.

The rotor shaft is completely
blocked by tightening several

hexagon bolts, so that vibrations
are no longer transmitted to the
bearing surface. When the motor
is put into service the counternuts
should be loosened, the bolts un-
screwed a few threads and the

nuts tightened again. This will

loosen the blocking system and
the shaft can rotate freely in the

bearings.

Driving-end bearing

Non-driving end bearing

Frame size No. of poles Mounting IM B3, IM B5? Vertical mounting types Mounting IM B3, IM B51 Vertical mounting types
090 2- 8 6205-2Z2C3 6205-2Z2C3 6205-2Z2C3 6205-2Z2C3
100 2-12 6206-22C3 6206-2Z2C3 6205-2Z2C3 6205-2Z2C3
112 2-12 6306-2ZC3 6306-2Z2C3 6206-2Z2C3 6206-2Z2C3
132 2-12 6308-2Z2C3 6308-2Z2C3 6208-22C3 6208-22C3
160 2-12 6309-22C3 6309-22C3 6210-2Z2C3 6210-2Z2C3
180 2-12 6310-2Z2C3 6310-2Z2C3 6210-2Z2C3 6210-2Z2C3
200 2-12 6212-2ZC3 6212-2ZC3 6212-2ZC3 6212-2ZC3
225 2 6213C3 6213C3 6213C3 6213C3*
225 4-12 6213C3 6213C3 6213C3 6213C3
250 2 6215C3 6215C3 6215C3 6215C3*
250 4-12 6215C3 6215C3 6215C3 6215C3
280 2 6217C3 6217C3 6217C3 6217C3*
280 4-12 6217C3 6217C3 6217C3 6217C3
315 2 6316C3 6316C3* 6316C3 6316C3*
315 4-12 6219C3 6219C3 6219C3 6219C3
355 2 6316C3 6316C3* 6316C3 6316C3*
355 4-12 6320C3 6320C3 6320C3 6320C3

1 Mounting IM B 5; only frame sizes 090-315 M

* C4-bearing for 60 Hz service

FLENDER LOHER Business Unit IM
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Arrangement of bearings

Driving-end bearing

Driving-end bearing

.

Driving-end bearing

46

Frame sizes 090-200

For frame sizes 090-132 a Seeger
ring is provided in the bearing hub
at the non-driving end (fixed bear-
ing). For frame sizes 160 to 200 a
Seeger ring is provided in the
bearing hub and another one on
the shaft at the non-driving end
(fixed bearing).

Frame sizes 225-280

Frame size 315 and 355M/LB

FLENDER LOHER Business Unit IM

Non-driving end bearing

Non-driving end bearing

*§%’“§

I@]

J

Non-driving end bearing

Drawing for information purposes only.



Greasing

Grease life

Grease quantity
Relubrication intervals

Greasing, regreasing device, grease regulation

All the bearings from frame size
090 to 280 have permanent lu-
brication. According to experience
the filled-in grease will be sufficient
for several years.

The bearings from frame size 315
are fitted with a regreasing and
grease regulation which can be
used during operation without any
risk of overfilling. The grease regu-
lation is based on the centrifugal
effect of the ring fixed in front of
the bearing and forming at the
same time a labyrinth towards the
outside, providing a satisfactory
sealing. The grease filled in the
bearings at our factory is sufficient
for a certain number of operating
hours. Relubrication intervals and
quantities depend on the motor
speed, the operating conditions
and the size of the bearings. In the
case of unfavourable operating
conditions, e.g. increased ambient

temperature, very dusty or corro-
sive atmosphere, outdoor installa-
tion, the periods reduce by about
30%. The standard periods are in-
dicated in the below table. Near
the grease nipple of each motor
there is also a special instruction
plate stating the sort of grease
used and the regreasing frequency
and quantities. As a general princi-
ple a lithium-based grease with a
melting point above 180°C and
suitable for a coolant temperature
of —30°C up to +60°C is used for
bearing lubrication. Regreasing or
replacement of the grease is only
allowed with a grease quality of
the same kind (same saponifica-
tion component or consistency). In
case of special operating condi-
tions, e.g. extremely low or high
ambient temperatures, special lu-
bricants are used. These are also
stated on the instruction plates

Grease life, grease quantity and relubrication intervals

mentioned above. On customer re-
quest the motors of the frame
sizes 160 to 280 can be supplied
with a regreasing device.

The operational life of a motor es-
sentially depends on the life of the
bearings. This one, however, is in-
fluenced by both the fatigue period
of the bearings themselves and
the efficiency and life of the lubri-
cant. These two factors should be
carefully considered. The present
quality of antifriction bearing
greases allows permanent lubrica-
tion for motors up to frame size
280. Consequently the bearing de-
sign becomes simpler and the mo-
tor maintenance-free. Thus bear-
ing damage due to maintenance
mistakes such as exceeding the
regreasing period or using the
wrong type of grease can be
avoided.

Frame size Grease life with permanent lubrication or relubrication Grease quantity in grammes per bearing
interval with regreasing device in service hours at rated speed Permanent lubrication Relubrication
Grease filling
Horizontal mounting (B) Vertical mounting (V)
3000 min~" 1500 min~1 =1000 3000 min~" 1500 min~1 =1000
min-1
90 24000 11 -
100 33000 33000 15 -
112 33000 25 -
132 17000 50 -
160 24000 33000 33000 70 -
180 24000 80 -
200 12000 60 -
225 70 -
250 17000 17000 24000 90 -
280 24000 9000 120 -
315 4000 - - 2800 - - - 35
315 - 8000 11000 - 5600 8000 - 35
355 4000 - - 2800 - - - 35
355 - 8000 11000 - 4000 5600 - 35

The indicated grease life or relubrication intervals are applicable for an ambient temperature of max. 40°C.

For every 10°C temperature rise, the lubrication interval is to be reduced by factor 0.7 of the value shown in the table (max. 20°C = factor 0.5).

Twice the grease life can be expected at an ambient temperature of <25°C, however, 33 000 h at a maximum.
Intervals for operation of a 60 Hz power supply on request.

In case of pure coupling operation the calculated useful bearing life Loy, is more than 50 000 hours. Grease life and relubrication intervals must be

observed.

FLENDER LOHER Business Unit IM
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Permissible forces at shaft end

Permissible forces at shaft end Application point at centre of pulley
Figures are valid for bearings and  calculated useful life of Lyg, = 20 000 ]
driving shaft ends in this technical  hours and are permissible for hori- T - |
list. They have been based on a zontal and vertical shafts. Fr \
a
|

( ’FA +FA
2 { } - ——

Permissible radial force:

al/l a=0 a=05 a=|
Speed min~1 3000 1500 1000 750 3000 1500 1000 750 3000 1500 1000 750
Frame size kN kN kN kN kN kN kN kN kN kN kN kN
90 0.77 0.97 1.12 1.24 0.70 0.88 1.01 1.12 0.62 0.78 0.90 0.99
100 1.10 1.50 1.70 1.84 1.03 1.15 1.25 1.32 0.95 0.79 0.80 0.80
112 1.60 2.10 2.40 2.65 1.50 1.90 2.20 2.30 1.35 1.50 1.55 1.55
132 2.40 3.00 3.50 3.80 2.15 2.75 3.20 3.50 1.90 2.50 2.90 2.90
160 2.90 3.70 4.30 4.75 2.60 3.30 3.90 4.00 2.30 3.00 2.70 2.70
180 3.25 4.30 5.20 5.65 3.00 4.00 4.80 5.30 2.70 3.70 3.80 3.80
200 2.50 3.20 3.75 4.20 2.25 2.90 3.45 3.85 2.10 2.70 3.20 3.60
225 3.10 4.00 4.70 5.20 2.90 3.70 4.50 4.90 2.60 3.40 4.20 4.60
250 3.30 4.25 5.00 5.70 3.00 4.00 4.70 5.35 2.75 3.70 4.40 5.10
280 4.30 5.50 6.30 7.20 4.00 5.10 5.80 7.00 3.70 4.80 5.40 6.75
315 6.10 6.60 7.80 8.75 5.60 5.95 6.80 7.60 5.20 5.30 5.80 6.00
355 5.60 10.20 11.80 13.20 5.20 9.45 10.80 12.00 4.80 8.50 9.60 10.60

Permissible axial force:

The following values are permissi- are based on a fatigue life of at 60 Hz the values have to be
ble for pure axial load. The corre- L4on = 20 000 hours. The below reduced by 6 % in order to achieve
sponding bearings are specified in indicated values are valid for a the same service life.
this technical list and calculations 50 Hz power supply. For operating

Design Horizontal shaft Vertical shaft — upthrust Vertical shaft — downthrust
Speed min-1 3000 1500 1000 750 3000 1500 1000 750 3000 1500 1000 750
Frame size kN kN kN kN kN kN kN kN kN kN kN kN
+Fa or —Fa

90 0.68 0.91 1.10 125 | 0.72 0.96 1.15 130 | 0.65 0.88 1.10 1.20
100 0.67 0.91 1.10 120 | 0.75 1.00 1.15 130 | 0.62 0.84 1.10 1.15
112 0.90 1.20 1.40 1.60 0.99 1.35 1.55 1.75 | 0.85 1.10 1.35 1.55
132 1.30 1.75 2.10 2.40 1.45 1.90 2.30 2.60 1.20 1.65 1.90 2.20
160 1.60 2.10 2.50 2.90 1.90 2.50 3.00 3.30 1.40 1.90 2.20 2.60
180 1.60 2.10 2.50 2.90 2.00 2.60 3.00 3.40 1.30 1.70 2.20 2.50
200 2.00 2.70 3.20 3.60 2.70 3.50 4.10 4.50 1.50 2.20 2.60 3.10
225 2.60 3.45 4.05 4.60 3.40 4.45 5.20 570 | 205 2.80 3.30 3.90
250 2.70 3.20 3.75 4.30 3.80 4.65 5.30 5.80 | 2.00 2.25 2.75 3.30
280 3.40 4.40 5.30 6.10 4.70 6.20 7.20 7.90 | 240 3.20 3.90 4.80
315§ 5.00 5.90 7.00 7.90 7.60 8.40 9.50 1040 | 3.30 4.30 5.40 6.30
315 MB 5.00 5.80 6.90 7.60 7.70 8.60 9.70 11.40 3.10 3.90 5.00 5.00
315 MC, MD 4.90 5.60 6.50 7.40 8.00 9.40 10.80 11.70 2.80 3.10 3.60 4.50
315 L 4.80 5.30 5.90 6.90 8.40 10.00 10.90 11.70 2.40 2.15 2.60 3.60
355 M 4.70 8.80 10.30 11.60 8.80 14.50 17.00 18.50 1.95 4.70 5.70 7.10
355 LB 4.60 8.50 10.00 11.40 9.40 15.00 18.00 19.50 1.25 3.80 4.60 6.10

1 kN (Kilonewton) ~ 100 kp

48 FLENDER LOHER Business Unit IM



Additional axial force with
radial load at shaft end

Additional axial force with radial load at shaft end

If the shaft ends are loaded at a = |
with the permissible radial force Fg
applicable in each case, the fol-
lowing additional forces are al-
lowed to occur in axial direction.

If the permissible radial force is not
fully utilized, higher loads are pos-
sible in axial direction.

(Values on request)

Application point at centre of pulley

-Fa +Fa

Design Horizontal shaft Vertical shaft — upthrust Vertical shaft — downthrust
Speed min~1 3000 1500 1000 750 3000 1500 1000 750 3000 1500 1000 750
Frame size kN kN kN kN kN kN kN kN kN kN kN kN
Shaft end upwards Shaft end downwards
+Fa Mounting arrangements IM V3, IM V6, Mounting arrangements IM V1, IM V5,
IM V14, IM V19, IM V36 IM V10, IM V18, IM V15
90 0.33 0.43 0.53 0.58 0.36 0.48 0.57 0.63 0.29 0.40 0.50 0.55
100 0.30 0.40 0.51 0.65 0.30 0.48 0.60 0.75 0.25 0.35 0.45 0.58
Shaft end downwards Shaft end upwards
—Fa Mounting arrangements IM V1, IM V5, Mounting arrangements IM V3, IM V6,
IM V10, IM V18, IM V15 IM V14, IM V19, IM V36
90 0.56 0.75 0.90 1.00 0.60 0.80 0.95 1.05 0.53 0.71 0.87 0.95
100 0.50 0.70 0.85 1.00 0.57 0.80 0.95 1.10 0.44 0.63 0.78 0.93
+Fp or —Fp
112 0.67 0.90 1.10 1.30 0.75 1.05 1.25 1.40 0.60 0.80 1.05 1.20
132 0.97 1.20 1.50 1.70 1.10 1.40 1.70 2.00 0.89 1.10 1.30 1.60
160 1.20 1.50 1.80 2.20 1.50 1.90 2.30 2.60 1.00 1.20 1.50 1.80
180 1.10 1.40 1.70 2.00 1.50 1.90 2.20 2.60 0.85 1.00 1.30 1.60
200 1.70 2.20 2.60 2.90 2.40 3.00 3.50 3.70 1.20 1.70 2.00 2.30
225 2.20 2.70 2.95 3.50 3.05 3.70 4.10 4.55 1.65 2.10 2.20 2.80
250 2.30 2.50 2.70 2.90 3.35 3.90 4.20 4.50 1.55 1.50 1.70 1.90
280 2.90 3.70 4.30 4.30 4.20 5.30 6.30 6.40 2.00 2.40 3.30 3.50
3158 2.60 3.10 3.70 4.40 5.10 5.50 6.20 6.80 0.80 1.40 2.10 2.70
315 MB 2.50 3.00 3.60 4.10 5.20 5.80 6.40 7.80 0.60 1.10 1.60 1.50
315 MC, MD 2.40 2.90 3.30 3.90 5.50 6.50 7.30 8.00 on request
315L 2.40 2.50 2.40 3.10 6.00 7.10 7.40 7.90 on request
355 M 2.70 4.60 5.60 6.30 6.50 10.50 12.00 13.00 on request
355 L 2.50 4.50 5.50 6.00 7.20 11.00 13.00 13.50 on request
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Reinforced bearings

Design with cylindrical roller bearing at the driving-end side for higher radial load (e.g. belt drive). Bearings of the
motors from frame size 160 to 200 have permanent lubrication. From frame size 225 the motors are equipped with
regreasing device on the DE-side as well as on the NDE-side.

Antifriction bearings available

F . No. of pol Driving-end bearing Non-driving end bearing
rame size 0. ot poles Mounting IM B 3, IM B 51 Vertical mounting types Mounting IM B 3, IM B 517 Vertical mounting types
160 2 NU 309E NU 309E 6210-2Z C3 6210-2Z C3
180 2 NU 310E NU 310E 6210-2Z C3 6210-2Z C3
200 2 NU 212E C3 NU 212E C3 6212-2Z C3 6212-2Z C3
200 4-12 NU 212E NU 212E 6212-2Z C3 6212-2Z C3
225 2 NU 213E C3 NU 213E C3 6213 C3 6213 C3*
225 4-12 NU 213E NU 213E 6213 C3 6213 C3
250 2 NU 215E C3 NU 215E C3 6215 C3 6215 C3*
250 4-12 NU 215E NU 215E 6215 C3 6215 C3
280 2 NU 217E C3 NU 217E C3 6217 C3 6217 C3*
280 4-12 NU 217E NU 217E 6217 C3 6217 C3
315 2 NU 316E C3 NU 316E C3 6316 C3 6316 C3*
315 4 NU 219E C3 NU 219E 6219 C3 6219 C3
315 6-12 NU 219E NU 219E 6219 C3 6219 C3
355 2 NU 316E C3** NU 316E C3** 6316 C3 6316 C3*
355 4 NU 320E C3 NU 320E 6320 C3 6320 C3
355 6-12 NU 320E NU 320E 6320 C3 6320 C3
1 Mounting IM B 5; Frame sizes 160-315 M * C4-bearing for 60 Hz service

** For 50 Hz service only, for 60 Hz service on request

Relubrication intervals and grease quantities

Frame size Grease life with permanent lubrication or relubrication Grease quantity in grammes per bearing
interval with regreasing device Relubrication ~ Permanent lubrication
in service hours at rated speed
3000 min~" 1500 min~1 1000 to 500 min~1

160 24000 - - - 25

180 17000 - - - 32

200 24000 33000 33000 - 22

225 2800 5600 8000 14 -

250 2800 5600 8000 16 -

280 2000 5600 8000 20 -

315 2000 - - 35 -

315 - 4000 5600 25 -

355 2000 - - 35 -

355 - 2800 5600 50 -

The indicated grease life is applicable for an ambient temperature For the design with vertical shaft (mounting V)

of max. 40°C. For every 15°C temperature rise, the lubrication relubrication time is 1/3 less.

interval is to be reduced to the half of the value indicated in the table. For o1peration at 60 Hz systems the intervals have to be reduced

by a 1/4.
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Reinforced bearings
Permissible forces at shaft end

Weight of rotor

Application point at centre of pulley

Permissible forces at shaft end ‘[:i_T‘IIJ‘
. R

The following values have been based on a calculated |

useful life of Lyg, = 20 000 hours. They are permissible

for horizontal and vertical shafts.

—a—

| RN
[N -

Permissible radial force:

al/l a=0 a=051 a=|

Speed min~1 3000 1500 1000 750 3000 1500 1000 750 3000 1500 1000 750
Frame size kN kN kN kN kN kN kN kN kN kN kN kN
160 7.50 7.80 6.40 6.30 4.30 4.20 3.30 3.50 2.80 2.70 2.10 2.10
180 10.00 7.80 6.80 7.50 5.70 4.00 3.60 4.10 3.60 2.80 2.20 2.60
200 6.95 8.60 9.90 11.00 6.25 8.00 9.20 9.60 5.80 6.20 6.25 6.30
225 7.90 10.00 11.60 12.60 7.20 9.10 7.50 7.50 6.60 6.90 5.00 5.00
250 9.80 12.00 14.00 15.30 8.90 11.10 9.00 9.00 8.00 9.00 6.00 6.00
280 12.00 15.20 17.00 19.80 9.20 14.80 16.40 10.40 8.10 12.90 11.90 6.80
3158 14.80 20.00 23.00 25.20 12.00 18.50 23.50 24.00 8.00 14.80 15.00 15.10
315M 14.50 19.50 23.10 25.00 12.00 16.50 22.00 20.00 8.50 15.00 15.10 13.00
315L 14.50 19.50 24.00 21.50 12.50 18.50 12.40 9.20 8.10 15.00 8.00 6.00
355 18.00 34.50 39.00 44.00 17.00 28.00 28.50 29.00 11.00 18.50 19.00 19.50

Additional axial force with radial load at shaft end

If the shaft ends are loaded at a = | with the permissible radial force Fg applicable in each case, the following addi-
tional forces are allowed to occur in axial direction. If the permissible radial force is not fully utilized, higher loads
are possible in axial direction. (Values on request)

Design Horizontal shaft Vertical shaft — upthrust Vertical shaft — downthrust
Speed min~1 3000 1500 1000 750 3000 1500 1000 750 3000 1500 1000 750
Frame size kN kN kN kN kN kN kN kN kN kN kN kN
+Faor —Fp

160 1.03 - - - 1.37 - - - 0.80 - - -
180 0.90 - - - 1.34 - - - 0.60 - - -
200 1.20 1.60 2.00 2.30 1.90 2.40 2.80 3.20 0.70 1.00 1.35 1.75
225 1.60 1.90 2.70 3.30 2.40 2.90 3.90 4.40 1.00 1.20 1.90 2.50
250 1.60 2.00 2.90 3.30 2.60 3.40 4.40 4.90 0.80 1.10 1.90 2.40
280 2.20 2.30 3.20 4.40 3.40 3.90 5.00 6.30 1.30 1.05 1.90 3.20
3158 4.05 3.70 4.40 5.00 6.60 6.10 6.90 7.55 2.30 2.05 2.80 3.40
315 MB 4.05 3.60 4.10 5.10 6.80 6.30 6.95 9.00 2.15 1.70 2.20 2.65
315 MC, MD 3.95 3.40 3.60 4.60 7.10 7.10 7.85 8.90 1.80 0.85 0.75 1.80
315L 4.00 3.10 3.90 5.20 7.60 7.70 8.90 10.00 1.55 0 0.55 2.00
355 M 3.60 6.00 7.00 8.00 7.65 11.90 13.90 14.90 0.80 1.90 2.40 3.40
355 L 3.45 5.60 6.90 7.70 8.30 12.40 15.00 15.60 0.20 0.90 1.50 2.30

The permissible axial forces are the same as for the standard design.

Weight of rotor
(incl. shaft and fan) approx. kg

Frame size 3000 min-1 1500 min—1 1000 min—1 750 min—1 Frame size 3000 min-1 1500 min~—1 1000 min~—1 750 min—1
90LD 3.8 4.8 4.0 4.0 225 SE - 85 - 92
100LD 5.6 59 7.2 8.1 ME 76 96 105 105
112 MB 8.3 121 11.0 11.0 250 ME 101 135 144 145
132SB 12 15 19 19 280 SG 110 147 168 168
SD 13 - - - MG 124 167 191 191
MB - 19 19 24 315SB 234 231 236 236
MD - - 24 - MB 251 260 273 346
160 MB 24 31 35 32 MC - - 427 386
MD 27 - - 35 MD 283 344 427 386
LB 32 38 44 47 LB 324 422 491 434
180 MB 40 49 - - 355 MB 365 520 600 620
LB - 53 48 57 LB 420 600 700 720
200LG 64 73 81 80
LJ 67 - 81 -

FLENDER LOHER Business Unit IM 51



Terminal box

Basic layouts

[
[
" Type: ANGA Type: A.K/E...
Frame sizes 090-225 Frame sizes 090-225

" P2

For frame sizes 090—100 the terminal board is mounted into the base of the terminal box.

Type: ANGA Type: A.K/E...
Frame size 250 Frame size 250

Type: ANGA Type: A..K/E..
Frame sizes 280-315M Frame sizes 315L-355

In motors of the type series A..K and E the connection bolts are fitted with
round terminals to DIN 46223.

Terminal box dimensions
M 143666

(Also see table of dimension drawings)
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Terminal box

Terminal box,
Enclosure:

Housing material:

Type ANGA (without Ex-protection)

IP 55
Cast iron

Frame size Standard version with 6 terminals Max. possible number of terminals Add!tio?ﬁl ter-
minal box
Terminal Amperage | Additional termi- Max. Number of Terminal Amperage | Additional termi- Number of
stud per nals in main conductor terminals stud per terminal nals in main terminals x
terminal® terminal box diameter terminal box cross section
max. number x max. number x
cross section [A] cross section
(Al [mm?? [mm?] [mm?? [mm??!
90 M4 16 2x25 4 62 — — — — 4x25
100 M4 16 2x25 4 62 — — — — 4x25
12 M5 25 4x25 4 62 — — — — 4x25
132 M6 63 4x25 25 — — — — 4x25
160 M6 63 4x25 25 — — — — 4x25
180 M8 100 4x25 25 9 M8 100 4x25 4x25
200 M8 100 4x25 25 9 M8 100 4x25 4x25
225 M 10 160 4x25 25 9 M8 100 4x25 4x25
250 M 10 160 4x25 35 9 M8 100 4x25 4x25
280 M 10 250 6x25 50 9 M12 250 4x25 10x25
3158, M M 12 250 6x25 50 9 M12 250 4x25 10x25
315 L M 16 315 6x25 150 9 M12 250 4x25 10x25
355 M 16 315 6x25 150 9 M12 250 4x25 10x2.5
1 Rated voltage 420V
2 Max. cross section with cable lug
3 The cross section [nm2l depends on the cable lug applied under consideration of the air gaps.
Number and size of the entry threads see dimension drawing.
Cable glands (on special order) see below table.
Cable glands, Type ANGA (without Ex-protection)
For delivery the entry threads are sealed with a plug.
Only on special order the terminal boxes are delivered with cable gland according to the table.
Special glands on request.
Frame size Standard cable glands Max. entry threads3
Type HSK-K2
Entry thread? Cable diameter Number metric NPT4
[mm]
090 1xM25x15 9-16 1 M25x1.5 3/4 ¢
100 1xM32x15 13-20 1 M32x1.5 1
112 2xM32x1.5 13-20 2 M32x1.5 1
132 2xM32x1.5 13-20 2 M50x 1.5 2"
160 2xM40x 1.5 22 -32 2 M50x 1.5 2"
180 2xM40x 1.5 22 -32 2 M63x1.5 2"
200 2xM50x1.5 32-38 2 M63x1.5 2"
225 2xM50x1.5 32-38 2 M63x1.5 2"
250 2xM63x1.5 37 - 44 2 M63x1.5 2"
280 2xM63x1.5 37 - 44 2 M75x1.5 21/2*
3158, M 2xM63x1.5 37 - 44 2 M75x1.5 21/2*
315L 2xM63x1.5 37 - 44 2 M100x 1.5 312
355 2xM63x1.5 37 - 44 2 M100x 1.5 312"
Entry threads for PTC thermistors, heating: M20x1.5 D =6-12 mm
1 Number and size of entry threads to DIN 42925
2 Cable glands are suitable for unshielded and non-armoured cables and leads.
3 Other threads, number and size on request.
4 Cable glands for NPT-threads not available.
FLENDER LOHER Business Unit IM 53



Terminal box

Terminal box,
Enclosure:

Protection type:
Housing material:

Type AMGK and ENG.

IP 55

EEx e Il to EN 50014/50019

Cast iron

Frame Standard version with 6 terminals Max. possible number of terminals Additional ter-
size minal box
Termi- | Ampe- | Max. cross | Additional termi- | Max. con- | Number| Terminal | Ampe- | Max. cross | Additional termi- Number of
nal rage per section nals in main ductor dia- | of ter- stud rage per section nals in main ter- | terminals x
stud terminal terminal box meter minals terminal minal box cross section
max. number x max. number x
cross section cross section
(Al [mm?] [mm??! [mm?] [A] [mm?] [mm?? [mm??!
90 M4 22 25 62 2x25 4 62 S S S S S 4x25
100 M4 22 25 62 2x25 4 62 S S S S S 4x25
112 M4 22 25 62 4x25 4 62 S S S S S 4x25
132 M5 52 10 252 4x25 25 S S S S S 4x25
160 M5 52 10 252 4x25 25 S S S S S 4x25
180 M6 70 16 502 4x25 25 12 M5 52 10 252 4x25 4x25
200 M6 70 16 502 4x25 25 12 M5 52 10 252 4x25 4x25
225 M6 70 16 502 4x25 25 12 M6 70 16 252 4x25 4x25
250 M 10 160 70 4x25 35 12 M6 70 16 252 4x25 4x25
280 M 10 250 70 6x25 50 9 M12 250 150 6x25 10x25
315§, M | M 12 250 150 6x25 50 9 M12 250 150 6x25 10x25
315L M 16 315 300 6x25 150 9 M12 250 150 6x25 10x25
355 M 16 315 300 6x25 150 9 M12 250 150 6x25 10x2.5
1 Rated voltage 420V
2 Max. cross section with cable lug
Number and size of the entry threads see dimension drawing.
Cable glands (on special order) see below table.
Cable glands, Type AMGK and ENG.
For delivery the entry threads are sealed with a certified plug.
Only on special order the terminal boxes are delivered with cable gland according to the table.
Special glands on request.
The operator is responsible that certified cable glands acc. to Directive 94/9/EC are used.
Frame size Standard cable glands Max. entry threads 3
Type HSK-M-Ex2
Entry thread? Cable diameter Number metric NPT4
[mm]
090 1xM25x1.5 10-16 1 M25x 1.5 3/4 ¢
100 1xM32x15 13-20 1 M32x1.5 1
112 2xM32x1.5 13-20 2 M32x1.5 1
132 2xM32x1.5 13-20 2 M50x 1.5 2"
160 2xM40x 1.5 22 -32 2 M50x 1.5 2"
180 2xM40x1.5 22 -32 2 M63x1.5 2"
200 2xM50x1.5 32-38 2 M63x1.5 2"
225 2xM50x1.5 32-38 2 M63x1.5 2"
250 2xM63x1.5 37 - 44 2 M63x1.5 2"
280 2xM63x1.5 37 - 44 2 M75x1.5 21/2*
3158, M 2xM63x1.5 37 - 44 2 M75x1.5 21/2*
315L 2xM63x1.5 37 - 44 2 M100x 1.5 31/2*
355 2xM63x1.5 37 - 44 2 M100x 1.5 31/2*

Entry threads for PTC thermistors, heating: M20x1.5 D =6-12 mm

BWON =

54

Number and size of entry threads to DIN 42925
Cable glands are suitable for unshielded and non-armoured cables and leads.
Other threads, number and size on request.
Cable glands for NPT-threads not available.
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Motors with led out cable
Motors with reverse lock

Three-phase motors with led out cable

Three-phase motors with led out
connecting cable are used in ma-
chines or ventilating equipment
where due to the narrow space
conditions the electrical connec-
tion is made via a separately
located terminal box.

Design:

The motors correspond with the
TEFC designs in this technical list,
only that instead of the terminal
box a bushing plate is fitted.

See dimension drawings for frame
sizes and mounting types. The
loose end of the connection cable

In standard designs the following cable types are used:

Insulation class Cable
t
of the motor Type Un max max. temperature at the
conductor

Olflex 500V —30°C upto+ 80°C

NSSH6u-J 1000V —20°Cupto+90°C

EWKF or 500V —-50°Cupto+180°C

SIHF

Motors with reverse lock

Where reverse running of the
switched-off drive must be
avoided, the use of three-phase
motors equipped with a mechani-
cal reverse lock is possible.
Reverse locks are maintenance-
free and have separately spring-
loaded clamping pieces.

The locks of the type KK are deliv-
ered with permanent grease filling.
The clamping pieces have a ten-
dency to rise.

As regards the locks of the series
FXM, which are provided with an
oil film to protect them against cor-
rosion, the clamping pieces lift au-
tomatically after starting due to the
centrifugal force. There will be no
wear if the motors are operated at
the rated speed.

Under no circumstances should
the reverse lock be used as a
safeguard against wrong direction
of rotation due to false connection.

Motor Reverse lock
Frame sizes No. of poles Type M

[Nm]
090 2-12 KK 25 68
100 2-12 KK 25 68
112 2-12 KK 30 110
132 2-6 FXM 51-25 DX 680
160 2-6 FXM 66-25 DX 1480
180 2-6 FXM 66-25 DX 1480
200 2-8 FXM 86-25 DX 2410
225 2-8 FXM 86-25 DX 2410
250 2-8 FXM 100-50 DX 6000
280 2-8 FXM 120-50 SX 10400
315 2-8 FXM 120-50 SX 10400
355 2 FXM 120-50 SX 10400
355 4-6 FXM 140-50 SX 15200

M; = Rated torque of the reverse lock

FLENDER LOHER Business Unit IM

must be indicated in the order,
standard length 1.5m. Two or more
cable entries are used for pole-
changing motors or single-speed
motors with a rated current > 70A.
Admissible coolant temperature
—20°C up to +50°C.

The direction of rotation has to be
indicated in the order.

The tables in this technical list are
valid for the motor outputs. See
the table below for the locks to be
used for the different frame sizes.
The dimensions of frame sizes 90
up to 112 are identical with those
of standard motors. Dimension
drawings for larger types are avail-
able on request.

Enclosure

With reverse locks according to
the table on the left the motors of
the frame sizes 090 up to 355
can be delivered with enclosure
IP 55 or IP 56.

Higher enclosures on request.
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Type series A..., E..., Spare parts lists
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Spare parts

.00 Stator, complete

.03 Stator core with winding
.06 Stator housing

.10 Mounting feet, unmachined

(1 pair)

1
1
1
1

2.00 Rotor, complete (balanced)

3.01 End shield, DE
3.02 Flange shield, DE
3.21 End shield, NDE

4.01 Bearing, DE

4.05 Bearing, NDE

4.10 Outside bearing cap, DE
4.12 Inner bearing cap, DE
4.14 Resilient preloading ring, DE
4.16 Grease guide disk, DE
4.18 Centrifugal disk, DE

4.22 Felt packing ring, DE
4.24 Outside gasket, DE

4.26 Inner gasket, DE

4.30 Outside bearing cap, NDE
4.32 Inner bearing cap, NDE

4.34 Resilient preloading ring, NDE

4.36
4.38
4.42
4.44
4.46

5.01
5.10
5.21
5.30

6.03
6.05
6.07
6.08
6.10
6.15
6.16
6.17
6.20

6.63
6.65
6.77
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Grease guide disk, NDE
Centrifugal disk, NDE
Felt packing ring, NDE
Outside gasket, NDE
Inner gasket, NDE

External fan, complete
Fan cover, complete
Protective cover, complete
Spring fastener

Base of terminal box
Terminal box cover
Bushing plate

Cable gland

Cable entry

Terminal board, complete
Bushing terminal
Accessory terminal
Clamping

Base of terminal box
Terminal box cover
Accessory terminal

The parts shown are available in
different sets depending on type,
size, mounting and enclosure.
They are available from our works.
All other parts such as bolts,
spring washers etc. are available
anywhere.

When ordering spare parts,
please state:

Spare part designation

Motor type
Serial number

Example:

3.01 End shield, DE
ANGA-200LG-08

3 386 388
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Type series A..., E..., Special designs
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N
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o

Frame size

w
=
(5]

Mounting types IM B6, IM B7, IM B8, IM B9, IM B15,
IMV5, IM V6, IM V8, IM V9

IM B5

IM B35, IM V1, IMV3
IM B34, IM B14, IM V18, IM V19 1

Protective cover for IM V1, IM V5, IM V8, IM V10,
IM V18 (standard for EEx), V15

Enclosure IP 56

Radial shaft sealing ring at driving end

Labyrinth ring for external bearing sealing

Fixed bearing at driving end

Fixed bearing at non-driving end

Reinforced bearing (roller bearing at driving end)

Regreasing device

zZzzzZ00eZeeoe e o600 O
zZzzzZ00eZe e e o600 O
zZzzzZ00eZeeoe e o600 O
zzz00eZee0e ©© >0 O
Ze0 OO0 zZ00 06 >0 O

Grease collecting chamber

Flange with tolerance R (reduced)
acc. to DIN 42955

Fan with plastic coating 2
Fan made of brass

Fan made of aluminium alloy
Forced ventilation axial &
Second standard shaft end
Non-standard shaft end
Non-standard flange

Vibration level R (reduced)
or S (special)

e 6 06060600 = o
e 6 06060600 = o

Noise class 34

Non-standard voltage and/or frequency
Dual voltage design

Insulation class H  (not for EEX)
Insulation class C (ot for EEX)
Sealing of winding heads

Fully insulated against moisture or acids
Built-in PTC thermistors

Built-in NTC thermistors 8 (not for EEx)
Built-in space heater

SPM-nipples or SPM-detectors installed
Bearing thermometer

Reverse lock

Tachometer

Other colours than RAL 7030

Special painting N08, N14, N14A, Z21, Z05, J08, S10, G04
VIK-design

Dairy design

Design for extremely high or low
ambient temperatures

o © 0 00 00 =200 =000 0000 0 006060006 = o 006006 z=9090 0 00 O
o © 0 00 002000000 > 006060 0 006060 =90z 0 060606006 =900 0 090 O
o © 0 00 002000000 >0 0600 0 006060 =90= 0 0606000000 o 0o O
® © 0 00 0000006000 >0 06060 0O 006060 =-090= 0 06060006000 o 0o O
® © 0 00 0000006000 >0 0060 0O 006060 =90= 0 0606000000 ©° 0 o o

® 0 0 00 006 =ZZ=Z0Z=Z000 000> 0 000000 = o
® 0 0 00 00200 =000 0000 0 000000 - o
® 0 0 00 00 =200 =000 0000 0 000000 - o

® 0 0 00 0606 =ZZ=Z0=2000 000
® 0 0 00 006 =ZZ=Z0=2000 000

>

o > 0 00 00000060600 >0 0060 O 006060 =00 06 060000000 o 0 > o

o > 0 00 000000600 > > 0000 0 0006006 =00 0 0600600000 o -0 -

1 Only up to frame size 112 acc. to DIN 42677.

2 Frame sizes 090—280 and 315-02: Fan with plastic coating standard.

4 Noise class 3 not available for all frame sizes and speeds. A on request O no extra charge
5 Selector inside terminal box necessary for NTC thermistors. N cannot be supplied @ extra charge

6 For EEx on request.
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Totally-enclosed fan-cooled, Series A..A, without

Ex-protection

Electrical design

Electrical design of the series ANGA and AMGA

The motors of the series ANGA
and AMGA (totally enclosed fan-
cooled, see type code on page 11)
are available both in standard de-
sign (“ANGA®) and in mechanical
VIK design (“AMGA®), without ex-
plosion protection in each case.
Mechanical VIK design means that
the motor construction meets the
requirements of the VIK (Verband
der Industriellen Energie- und
Kraftwirtschaft e.V. — Committee of
the Industrial Power and Power
Utilities), however, without Ex-
marking and is therefore not al-
lowed to be used in hazardous
areas of Zone 2.

(VIK motors with Ex-certificate are
indicated under the type code
AMGK and E.GV in the respective
chapters of this technical list).

On customer request the motors of
the series ANGA and AMGA can
be delivered for a fixed voltage
(e.g. 400V) or for a wide voltage
range (e.g. 380—420V).

The rated voltages

400V or 380—420V

500V or 475-525V

690V or 655725V
are standard voltages for 50 Hz
systems. Other voltages and fre-
quencies are possible on request.
The outputs and electrical data in-
dicated in the tables can be
changed by special designs,
achieving e.g. an even higher effi-
ciency by means of a rotor with
copper cage instead of aluminium
die cast.

Insulation system (stator winding)
and connecting (terminal boxes,
terminals) of this motor series are
suitable for mains voltages up to
1000V.

The general use of overcoat
double-enamelled wires and opti-
mized impregnating methods also
allows an inverter operation for
most motors of this series without

modifying the electrical design.
The permissible basic data and pa-
rameters for inverter operation are
summarized in the Technical List
UN 03 (also see “Fl-operation, me-
chanical features®, in this technical
list). If the inverter operation is
known at order placing, these mo-
tors will be equipped with 3 PTC
thermistors KL 145. The sole motor
protection by means of these tem-
perature detectors is possible in
combination with specific parame-
ter settings on the inverter. No mo-
tor protection circuit breakers are
necessary. The PTC thermistors
have to be connected with the
thermistor connections provided in
the inverter or with a tripping de-
vice (LOHER Calomat). When us-
ing a Calomat device it is possible
that the motor is provided with
further PTC thermistors (e.g. early
warning detectors). Also see the
section “Thermal motor protection®.
(The motors are fitted with 6 termi-
nals, allowing “star” (Y) or “delta”
(A) connection. Standard connec-
tion of all 400V motors is delta and
therefore suitable for 400V A/690V
Y as well as for Y-A starting at
400V.

The 500V motors are available
both for 500V Y and 500V A, if not
for winding reasons one of the both
versions is to be preferred.

The motors of the series ANGA
and AMGA have the winding exe-
cuted in class F insulation, thermal
utilization only to class “B“. There-
fore it is not necessary to contact
our factory for the fixed voltage
motor in case of an average output
increase by 12% in continuous
duty at a coolant temperature of
40°C, or an increase of the coolant
temperature from 40°C to 60°C at
rated output and full utilization of
class F insulation. Exceptions (uti-
lization “F* at rated output and
40°C) are identified in the output
tables by an *.
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In accordance with the latest stan-
dard EN 60034-1 the thermal uti-
lization, if it is inferior to the insula-
tion class, will be stamped on the
rating plate additionally to the in-
sulation class. Therefore the mo-
tors of these series will be stamped
with “F-B“ or those identified by an
* with “F*.

Both for fixed voltage (e.g. 400V,
500V or 690V) and for wide volt-
age range (e.g. 380420V,
475-525V or 655-725V) a toler-
ance of =5% for the “Range A" is
admissible to EN 60034-1

(“VDE 0530%). This results in the
following:

For the fixed voltage motor, e.g.
400V, this so-called “Range A*
goes from 380—420V. Within this
range the motor must be reliably
functioning in continuous duty, the
temperature rise of the winding at
the tolerance limits is allowed to be
10 K higher than the limit value of
the insulation class. The electrical
data (“Rated data“) always refer to
the mean range, e.g. to 400V. Here
the temperature rise of the winding
is measured and the thermal uti-
lization is determined. The upper
and lower limit of “Range A“is
joined by “Range B*:

Its tolerance limits are at =10% of
the rated voltage. For the 400V
motor these are e.g. 360—440V.
An operation at these tolerance
limits of “B* for a longer time is not
recommended however, the motor
must still be reliably functioning
and is not allowed to differ essen-
tially from the characteristic data.
Range “B* is inadmissible for

EEx e motors.

Accordingly, the tolerance limits of
“Range A* are between 361V and
441V for the voltage range motor
(e.g. 380—420V). “Range B starts
at 342V and ends at 462V.

(see chart in section “Electrical de-
sign, general / voltages and fre-
quencies” in this technical list).
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Operation with 60 Hz systems

A motor being stamped e.g. with
380-420V is to keep the limit tem-
perature according to its insulation
class at every voltage between
380V and 420V, 10K more are al-
lowed in case of 361V and 441V.

Since there is sometimes uncer-
tainty about the stamp data, utiliza-
tion and guaranteed data of the
wide voltage range motor a de-
tailed description is given below:
In principle it is to be differentiated
between explosion-proof and stan-
dard motors.

For the motors ANGA and AMGA
(without Ex-marking) it is to be
proceeded as follows:

First the electrical data are mea-
sured exactly in the mean range
and at rated output. Obtained are
the power factor, efficiency, speed
(torque), temperature rise (utiliza-
tion!), current at mid-voltage, start-
ing current (Ia/ly), noise, torque

Operation with 60 Hz systems

If the voltage and/or frequency
differ from the aforesaid standard
values for 50 Hz systems, the
motors will generally be
designed with a non-standard
winding (surcharge).

However, motors with a standard
50 Hz winding can be used with
60 Hz systems. The tables show
the conditions under which this is
possible depending on the frame
size and the number of poles.
Particular attention must be paid
to the changes which occur
regarding the torques in the
starting period (starting-, pull-up-
and breakdown torque) in
comparison with the listed values
for 50 Hz. It must be considered
additionally that motors with a
reduction factor <0.87 are
generally no longer suitable for
Y-A-starting.

The table on the right indicates
the output increase factor which
applies in case of a non-standard
winding adapted to a 60 Hz
system, depending on the frame
size and the number of poles.

60

characteristic and no-load data.
All guaranteed data indicated in
this list or in the data sheet must
meet within the tolerances these
measured values at mid-voltage.
Maintaining the torque calculated
from the shaft output and the rated
speed (“rated torque®), both cur-
rents at the limits of the rated volt-
age (e.g. at 380V and at 420V) are
still to be determined now.

The wide voltage range motors of
the series ANGA and AMGA are
marked e.g. with 380V—420V and
400V as well as the respective
currents.

The operator is responsible to de-
termine the respective current for
the circuit breaker setting in accor-
dance with the actually existing
mains voltage.

For clearness reasons only the
usual “mid-voltages” are indicated
in the output tables. As due to the

same electrical design the single
voltage motor and wide voltage
range motor have identical values
at “mid-voltage“ no differentiation is
made in the output tables.

All motors of the series ANGA and
AMGA being operated in the mean
range are utilized to insulation
class “B".

At the rated voltage limits of the
wide voltage range motors a
slightly higher temperature rise
than in the mean range can occur.
Therefore, these are generally
marked on the rating plate as
follows:

400V: F-B, 380—420V: F

The few exceptions are motors for
which insulation class F is already
required at mid-voltage. They are
marked with an * and stamped
with “F*.

Motors with standard 50 Hz winding for operation with 60 Hz systems

Range of Number  Output at 60 Hz  Voltage at 60 Hz Winding for 50 Hz Factor for torque in
frame sizes of poles  (listed output standard voltages starting range
50 Hz x factor) (reduction factor)

\ \ (Mg, Mg, My)
090-355 2-8 1.0 230 230 0.83
090-355 10-12 220 220 0.83

230 220 0.89

400 400 0.83

380 380 0.83

400 380 0.89

500 500 0.83

550 500 1.01
090-180 2 1.2 240 220 0.83
090250 4 260 220 0.97
090-315MB 6-8 440 380 0.93
090-315MD 10-12 460 380 1.02

575 500 0.92
200-250 2 1.15 240 220 0.87
280-355 4 260 220 1.01
315MC-355 6-8 440 380 0.97
315L-355 10-12 460 380 1.06

575 500 0.96
280-355 2 1.12 240 220 0.89

260 220 1.03

440 380 1.00

460 380 1.09

575 500 0.99

Output increase with a winding designed for 60 Hz operation only

2-pole 4-pole 6- to 8-pole 10- to 12-pole
Range of x listed Range of x listed Range of x listed Range of x listed
frame sizes output at | frame sizes output at | frame sizes output at |frame sizes output at
50 Hz 50 Hz 50 Hz 50 Hz
090-180 1.2 090-250 1.2 090-315MB 1.2 090-315MD 1.2
200-250 1.15
280-355 1.12 280-355 1.15 315MC-355 1.15 315L-355 1.15

FLENDER LOHER Business Unit IM



Dual-voltage design

Efficiency marking for 2- and 4-pole standard motors

Dual-voltage design

Up to frame size 200, the motors
included in this technical list can
be supplied in a dual-voltage de-
sign according to the table. Other
voltage ratios as well as those
for motors from frame size 225
must be inquired.

Voltage ratio Starting Reduction of output  Number of terminals
1:2 e.g. 230V Y Y7460V Y  direct - 9or12

1:2 e.g. 230V AA/ 460V A Y /A - 12

1:1.32 e.g. 380V A/ 500V A Y /A on request 9

applicable from size 160 only

1:V3 e.g. 230V AA/400V A Y /A 10% 12

Efficiency marking for 2- and 4-pole standard motors

(not applicable to EEX)

The European Sector Committee
for electrical drive engineering, CE-
MEP and the Directorate-General
Energy of the European Commis-
sion have agreed upon that in the
future all 2- and 4-pole low-voltage
motors from 1 to 100 kW in stan-
dard design will be classified ac-

cording to its efficiency. The effi-
ciency class will be indicated on
the typeplates and additional data
included in the documentation. It
will be differentiated between the
classes eff3, eff2 and eff1. eff3-
motors are corresponding with the
standard efficiencies currently

available on the market.

eff2 refers to the motors with im-
proved efficiency and eff1 to high-
efficient motors. The efficiency re-
quirements of the latter mentioned
are often above those of the Cana-
dian and American requirements.

The marking is made by means of protected logos:

€ @3 Ere)

Additionally, in the catalogues the efficiency data for full and 3/4-load is indicated. The procedure for deter-
mination of the efficiency is based on the segregated-loss method to IEC 60034-2. For the values in the
output tables the tolerances determined in EN 60034-1 are applicable.

The following motors come
under the CE directive:

All 2- and 4-pole, 400V — 50Hz,
three-phase motors with squirrel
cage, in closed, self-ventilated

The Loher GmbH also participates
in the “Motor Challenge Program*®
(MCP) of the European Union, pro-
moting the application of energy-
optimized drive systems. This

design (TEFC, IP 54 or IP 55), with
defined Duty type “S1% in the out-

put range between 1.1 and 90 kW,
without explosion protection, corre-
sponding to the IEC-range, in

means that not only single motors,
but the complete drive train are
taken into consideration and thus
an optimum energy saving is
achieved in the total process.

FLENDER LOHER Business Unit IM

“Standard design®“, what can be
interpreted as the Type “N* of
EN 60034-12.

MoToR CHALLENGE
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Dual-voltage design

Efficiency marking for 2- and 4-pole standard motors

Motor for efficiency class “eff1“ (High-Efficiency Class 1)

As it can be seen from the output
tables, the Loher standard motor,
Series A ... is of such a high quality
that it meets the requirements for
all types <55 kW “eff2“ and without
special measures even the high-ef-

ficiency class “eff1“ for the types

= 55 kW.

By special measures the types
<55 kW can be upgraded from
“eff 2% to “eff1".

Efficiency classes for 2-pole motors*

Special measures can be a copper
cage in the rotor, an improved
sheet metal quality, a larger lami-
nated core as well as a special
winding. Due to the higher material
input the machines are made with
deeper end shields and therefore
involving more expenditure accord-

ingly.

For the outputs <4 kW “eff1“is
achieved by a change in type.

Efficiency classes for 4-pole motors*

The efficiencies of all 3 classes for
the respective output and number
of poles are indicated below.

Data of the “eff1“ motors on
request.

kW eff3 eff2 eff1 kW eff3 eff2 eff1
n n n n n n

1.1 < 76.2 > 76.2 > 82.8 1.1 < 76.2 > 76.2 > 83.8
1.5 < 785 > 785 > 84.1 1.5 < 785 > 785 > 85.0
2.2 < 81.0 = 81.0 > 85.6 2.2 < 81.0 = 81.0 > 86.4
3 < 826 > 82.6 = 86.7 3 < 826 > 82.6 > 87.4
4 < 842 > 84.2 > 87.6 4 < 842 > 84.2 > 88.3
5.5 < 857 > 857 > 88.6 5.5 < 857 > 857 = 89.2
7.5 < 87.0 > 87.0 > 89.5 7.5 < 87.0 > 87.0 = 90.1
11 < 88.4 > 88.4 = 90.5 11 < 88.4 > 88.4 = 91.0
15 < 89.4 > 89.4 = 913 15 < 89.4 > 89.4 > 91.8
18.5 < 90.0 = 90.0 = 91.8 18.5 < 90.0 = 90.0 = 922
22 < 90.5 = 90.5 = 922 22 < 90.5 = 90.5 > 92.6
30 < 914 = 914 = 929 30 < 914 = 914 = 93.2
37 < 92.0 = 92.0 = 933 37 < 92.0 = 92.0 > 93.6
45 < 925 = 925 = 937 45 < 925 = 925 = 93.9
55 < 93.0 = 93.0 = 94.0 55 < 93.0 = 93.0 = 942
75 < 93.6 > 93.6 = 94.6 75 < 93.6 > 93.6 = 947
90 < 93.9 = 93.9 = 95.0 90 < 93.9 = 93.9 = 95.0

* Figures in %

Tolerances to EN 60034-1
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EC Declaration of manufacturer

FLENDER
EG-Konformitatserkldarung

Hersteller: Loher GmbH

Anschrift: Hans-Loher-Strale 32

D-94099 Ruhstorf/Rott

D

der -

A..K-063... bis A..K-800...

..L-063... bis A..L-800...

J..K-160... bis  J..K-800...

Das bezeichnete Produkt stimmt mit den folgender iberein:
94/9/EG Richtlinie des Europaischen Parlaments und des Rates zur Ang\e\chung der
der far Gerate und
g in Berciohen

mit den dieser Richtlinien wird iesen durch die 4
Einhaltung folgender Normen:
EN 50014 EN 50021 EN 60034

EN 60204-1
i i der CE 2000

Das bezeichnete Produkt ist zum Einbau in eine andere Maschine bestimmt. Die Inbetriebnahme ist solange
untersagt, bis die Konformitat des Endproduktes mit der Richtlinie 89/392/EWG festgestellt ist.

Erstausgabe: 10.0
Ruhstorf/Rott. 2003-06- 23

¢ S

Lel(er Qualitatssicherung

+b / N A
Dr. Neupért
Leiter Technik

Diese Erklarung ist keine
Die der

im Sinne der

sind zu beachten.
Rev. B/ 23.06.2003

B.doc

C declaration of manufacture ENGLISH
(in accordance to EC directive 98/37 EG)

The product indicated is intended solely for fiting in another machine. Commissioning s prohibited until the conformity of the
end product with EC Directive 98/37 EG has heen established.
Conformity with the requirements of these Directives Is testifled by complete adherence to the following standards:

This declaration is not a warranty of aftributes within the meaning of the Law concerning Product Liabily.
The safety notes given in the product documentation must be observed!

éclaration constructeur CE FRANCAIS
(selon la Directive Européenne S8/37 EG)

Le produit décrit ci-dessus est exclusivement destine a étre integre dans une autre machine. La mise en service est defendue
aussi longtemps que fa conformite du produt final avec fa directive 98/37 EG 1 pas éte etablie.

La conformité du produitsusmentionns aux proscripions ds ces diroctives est démontrée par ea conformis intégrale
aux normes suivantes:

Cette déclaration est pas ne garantie des propriétés au sens de a lol responsabilié chvile du fait des produits.
Respecter les regles de securit de fa documentation du produit!

Declaracion de conformidad CE del fabricante ESPANOL
(segiin de la Directiva CE 98/37 EG)

esta destinado a sumontaje en otra maquina. Se prohibe Ia puesta en servicio hasta
s haya comprobado que el producto final concuerda con la Directiva 98/37 EG)

La conformidad con las prescripciones de estas Directivas queda justificada por haberse cumplido totalmente las
sigulentes normas:

Esta declaracion no garantiza ninguna propiedad en el sentido de fa Ley de responsabilidad civil sobre productos.
Observar las indicaciones de seguridad en la documentacion del producto!

e CE del costruttore ITALIANO
(in confcrmna el direttive CE 98/37 EG)

I prodotto indicato & destinato solo a far parte di un'altra macchina. La messa in servizio non puo essere eseguita finché non
sia verificata I2 conformita del prodotto finale alla direttiva 98/37 EG.

ielle presenti direttive viene provata dal completo rispetto delle seguenti norme nella:

La resert deiarazione non rappresenta una garanziaaisensidels egge sula esponsabiit ca procoto
Vanno osservate le istruzioni di sicurezza riportate nella documentazione del prodott

EG tillverkarférklaring SVENSKA
(enl. i EC direktiv 98/37 EG)

Den angivna produkten ar uteslutande avsedd att monteras | en annan maskin. driftlagning tillats e forran slutproduktens
Gverensstammelse med direktiv 98/37 EG har faststallt.

Gverensstammelse med féreskrifterna | dessa direktiv styrks genom det absoluta respekterandet av féljande normer:

Denna deklaration far inte uppfattas som forsakran om egenskaper enligt krav i lagen om produktansvar.
Ge aktpa i

FLENDER LOHER Business Unit IM
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Series A..A, Output tables

400V, 500V, 690V — 50 Hz

Three-phase motors with squirrel cage Class F insulation, Utilization to B

Totally enclosed fan-cooled, enclosure IP 55 Outputs up to ANGA-315 MB

< Types: ANGA Number of poles: 2 —50 Hz in accordance with DIN EN 50347

»n

Q

=

Q

(7]

Q

o

|2' Type Rated Rated Rated current at Effi- Effi- Effi- Power Rotor Starting Breakd. Starting Moment of Net

output speed ciency ciency ciency factor class torque torque current  inertia weight
4/4 3/4 class! with direct-on starting J
n n as a multiple of the
400V 500V 690V P rated rated rated approx.
KW min~1 A A A % % (EFF ) cosq torque torque  current kg m2 kg
N

Speed 3000 min-1
ANGA-090LX-02 15 2835 3.2 2.6 1.9 78.4 77 2 0.88 HS5 25 2.7 5.9 0.0020 22
ANGA-090LB-02 2.2 2850 4.6 37 2.7 81.7 80 2 0.88 HS5 29 3.0 6.4 0.0020 22
ANGA-100LB-02 3 2880 6 4.8 3.5 84.2 83 2 0.88 HS5 27 3.0 7.0 0.0039 35
ANGA-112MB-02 4 2880 7.5 6.0 435 855 84 2 0.92 HS5 29 35 7.2 0.0060 38
ANGA-132SB-02 55 2900 10.8 8.7 63 865 85.5 2 0.88 HS5 3.0 33 6.6 0.0110 53
ANGA-132SD-02 7.5 2910 145 1.6 8.4 88 87 2 0.88 HS5 34 3.8 7.4 0.0140 56
ANGA-160MB-02 1 2920 21 16.8 12.2 88.5 88.2 2 0.87 HS5 27 2.9 5.9 0.0364 104
ANGA-160MD-02 15 2920 28 22.4 16.2 90 89.5 2 0.89 HS5 27 3.0 6.0 0.045 106
ANGA-160LB-02 18.5 2920 33 26.5 19.2 91 90 2 0.90 HS5 29 3.0 6.4 0.057 130
ANGA-180MB-02 22 2950 41.5 33.5 24 91 90 2 0.87 HS5 22 3.0 7.0 0.094 162
ANGA-200LG-02 30 2960 52 42 30.5 92.5 91 2 0.91 HS4 24 2.6 7.4 0.182 252
ANGA-200LJ-02 37 2955 65 52 38 93 92 2 0.90 HS4 26 2.8 7.5 0.200 262
ANGA-225ME-02 45 2965 79 63 455 93.5 92.5 2 0.89 HS5 22 27 71 0.247 305
ANGA-250ME-02 55 2975 99 79 58 94.1 93.2 1 0.86 HS5 23 3.2 7.4 0.45 410
ANGA-280SG-02 75 2980 128 103 75 94.7 94 1 0.90 HS4 22 2.2 6.8 0.88 555
ANGA-280MG-02 90 2975 155 124 90 95 94.5 1 0.90 HS4 20 22 6.5 1.03 590
ANGA-315SB-022 110 2975 190 152 110 95 94.5 0.89 DS4 20 2.4 6.5 1.61 735
ANGA-315MB-022 132 2980 225 180 130 95.5 95 0.89 DS4 20 2.4 6.5 1.91 835
ANGA-315MD-022 160 2980 275 220 160 95.8 95.2 0.89 DS4 23 2.6 6.7 23 905
ANGA-315LB-02*2 200 2980 335 270 195 96 95.6 0.90 DS4 25 2.7 6.8 238 1085
ANGA-355MB-02 250 2980 425 340 246 96 95.6 0.89 DS4 20 25 6.9 3.8 1360
ANGA-355LB-02* 315 2985 535 428 310 96.4 96 0.89 DS4 22 2.7 7.2 4.7 1580

Higher outputs, other voltages and frequencies on request.
* Utilization to insulation class F.
1 Explanations see “Efficiency marking®
For special design the motors of efficiency class 2 from 5.5 kW can be upgraded to
efficiency class 1. [surcharge, inquiry]
2 Type ANGA-315
We reserve us the right to deliver foot-mounted types (ANSA) in welded design.
(Additional weight approx. 80 kg acc. to quotation and confirmation respectively).
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Three-phase motors with squirrel cage

Totally enclosed fan-cooled, enclosure IP 55 400V, 500V, 690V — 50 Hz

Class F insulation, Utilization to B
Types: ANGA Number of poles: 4 - 50 Hz Outputs up to ANGA-315 MB
in accordance with DIN EN 50347

<
»n
(]
=
(]
(7]
Q
Qo
Type Rated Rated Rated current at Effi- Effi- Effi- Power Rotor Starting Breakd. Starting Moment of Net |2'
output speed ciency ciency ciency factor class torque torque  current inertia weight
4/4 3/4 class’ with direct-on starting J
n n as a multiple of the
400V 500V 690V EURN rated rated rated approx.
kW min—! A A A % % (EFF ) cosyp torque torque current kg m2 kg

Speed 1500 min-1

ANGA-090LX-04 1.1 1405 2.7 2.2 155 77 77 2 082 HS4 21 23 5.0 0.0036 20
ANGA-090LB-04 1.5 1410 3.4 272 20 79 79 2 083 HS5 25 2.7 5.1 0.0036 22
ANGA-100LB-04 2.2 1400 4.8 3.85 28 81 81 2 084 HS5 22 25 5.3 0.0051 35
ANGA-100LD-04 3 1410 6.6 5.3 38 826 82.5 2 082 HS5 25 2.7 5.8 0.0066 38
ANGA-112MB-04 4 1415 8.3 6.6 48 84 84 2 084 HS5 22 2.6 5.9 0.012 41
ANGA-132SB-04 5.5 1440 1 8.8 6.4 87 87 2 085 HS5 23 2.7 6.4 0.022 59
ANGA-132MB-04 75 1445 15 12 8.7 88 88 2 085 HS5 26 3.0 7.2 0.030 69
ANGA-160MB-04 1" 1460 21 16.8 122 90 90 2 084 HS5 25 24 6.1 0.068 108
ANGA-160LB-04 15 1455 29 23.2 16.8  90.7 90.8 2 085 HS4 29 23 6.2 0.092 130
ANGA-180MB-04 185 1465 345 28.0 20 91.3 91.3 2 086 DS5 29 2.6 6.8 0.13 162
ANGA-180LB-04 22 1465 41 325 24 91.9 91.9 2 086 DS5 29 25 6.7 0.16 176
ANGA-200LG-04 30 1465 55 44 315 925 92.6 2 087 HS4 24 2.2 6.4 0.25 254
ANGA-225SE-04 37 1470 68 54.5 395 93 93 2 087 HS4 22 22 6.3 0.35 305
ANGA-225ME-04 45 1475 84 67 49 93.2 93.1 2 084 HS5 26 25 6.7 0.41 335
ANGA-250ME-04 55 1480 97 77 56 94.5 94.5 1 088 HS5 24 29 7.6 0.80 425
ANGA-280SG-04 75 1480 132 106 77 94.7 94.7 1 088 HS4 22 25 6.5 1.44 585
ANGA-280MG-04 90 1480 157 126 o1 95 95 1 088 HS4 23 25 6.5 1.65 660
ANGA-315SB-04 110 1485 200 160 116 95.2 95 085 DS4 21 2.3 6.5 2.4 795
ANGA-315MB-04 132 1485 240 192 139 95.5 95.3 085 DS4 2.1 23 6.5 29 890
ANGA-315MD-04 160 1485 285 228 165 95.6 95.5 086 DS4 2.1 22 6.5 3.4 960
ANGA-315LB-04* 200 1485 355 285 205 95.7 95.6 085 DS4 25 25 6.6 4.0 1165
ANGA-355MB-04 225 1488 400 320 232 96 95.8 085 DS4 20 25 6.8 5.5 1520
ANGA-355MB-04* 250 1490 446 357 259 96 95.9 085 DS4 20 25 6.9 5.5 1520
ANGA-355MB-04 250 1490 435 348 252 96.4 96.3 086 HS2 1.2 23 6.9 5.5 1520
ANGA-355LB-04 270 1489 480 384 278 96.2 95.9 085 DS4 2.1 25 7.0 6.8 1730
ANGA-355LB-04* 315 1489 555 444 322 96.4 96 085 DS4 2.1 25 71 6.8 1730
ANGA-355LB-04 315 1491 545 436 316 96.6 96.4 086 HS2 13 25 7.0 6.8 1730

Higher outputs, other voltages and frequencies on request.

* Utilization to insulation class F.

1 Explanations see “Efficiency marking®
For special design the motors of efficiency class 2 from 5.5 kW can be upgraded to
efficiency class 1. [surcharge, inquiry]
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Three-phase motors with squirrel cage 400V, 500V, 690V — 50 Hz

Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Types: ANGA Number of poles: 6 - 50 Hz O D O A D a7
Type Rated Rated Rated current at Effi- Effi- Power Starting Breakd. Starting Moment of Net
output speed ciency ciency factor torque torque current inertia weight
n class with direct-on starting J
as a multiple of the
400V 500V 690V rated rated rated approx.
kW min—1 A A A % cosp torque torque current kg m2 kg

Speed 1000 min-1

ANGA-090LX-06 0.75 900 2.2 1.76 1.28 68.3 0.76 HS 4 1.6 1.9 3.2 0.0036 22
ANGA-090LB-06 1.1 915 3.3 2.65 1.9 72 0.72 HS 4 2.0 2.3 3.3 0.0036 22
ANGA-100LB-06 1.5 940 4.2 3.4 2.45 76.4 0.7 HS 4 2.2 25 4.4 0.0086 35
ANGA-112MB-06 2.2 940 5.3 4.3 3.1 80 0.77 HS 3 1.7 2.0 4.2 0.014 38
ANGA-132SB-06 3 955 6.3 5.1 3.7 85.6 0.81 HS 4 2.2 2.7 6.0 0.030 59
ANGA-132MB-06 4 955 8.8 7.0 5.1 84.7 0.81 HS 4 2.3 2.6 5.5 0.033 67
ANGA-132MD-06 5.5 955 1.8 9.5 6.8 86 0.82 HS 5 2.6 2.6 6.0 0.045 72
ANGA-160MB-06 7.5 970 16 12.8 9.2 87.9 0.81 HS 5 2.4 2.8 7.0 0.100 108
ANGA-160LB-06 1" 965 225 18 13 88.8 0.82 HS 5 2.4 2.8 6.4 0.134 130
ANGA-180LB-06 15 965 30.5 245 18 90 0.8 HS 4 1.6 2.6 5.5 0.13 176
ANGA-200LG-06 18.5 970 36 29 21 90.8 0.83 DS 4 2.2 2.0 5.0 0.33 262
ANGA-200LJ-06 22 965 44 36 26 90.9 0.81 DS 4 2.3 2.0 5.0 0.33 282
ANGA-225ME-06 30 975 58 46 34 91.8 0.83 DS 5 2.6 2.3 5.8 0.55 315
ANGA-250ME-06 37 985 73 58.5 42 925 0.8 DS 4 2.3 2.2 6.6 1.00 420
ANGA-280SG-06 45 985 81 65 47 93.3 0.87 DS 4 21 21 6.2 1.87 605
ANGA-280MG-06 55 985 100 80 58 93.4 0.86 DS 4 2.1 2.4 6.2 23 670
ANGA-315SB-06 75 990 136 110 79 94.6 0.85 DS 4 2.2 2.3 6.6 3.3 795
ANGA-315MB-06 90 990 160 130 93 94.8 0.86 DS 4 2.1 2.3 6.7 4.0 890
ANGA-315MC-06 110 990 195 156 113 95.2 0.87 DS 4 2.3 2.3 7.0 4.9 960
ANGA-315MD-06* 132 990 229 183 132 95.3 0.87 DS 4 2.4 2.2 6.9 4.9 960
ANGA-315LB-06 160 990 278 222 161 95.5 0.87 DS 4 2.4 2.3 7.0 6.0 1165
ANGA-355MB-06 200 993 355 284 205 96.1 0.85 HS 2 1.3 25 6.4 7.8 1520
ANGA-355LB-06 250 993 445 356 257 96.2 0.85 HS 2 1.1 25 6.3 8.9 1730

Higher outputs, other voltages and frequencies on request.
*  Utilization to insulation class F.
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Three-phase motors with squirrel cage 400V, 500V, 690V — 50 Hz

Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Outputs up to ANGA-315 MB
Types: ANGA Number of poles: 8 in accordance with DIN EN 50347 “
»n
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Type Rated Rated Rated current at Effi- Effi- Power Starting Breakd. Starting Moment of Net |2'
output speed ciency ciency factor torque torque current inertia weight
n class with direct-on starting J
as a multiple of the
400V 500V 690V rated rated rated approx.
kW min-1 A A A % cosp torque torque current kg m2 kg

Speed 750 min-1

ANGA-090LX-08 0.37 680 1.38 1.1 08 64 062 HS4 1.6 1.9 2.7 0.0036 22
ANGA-090LB-08 0.55 670 1.90 1.5 1.1 65 065 HS4 1.6 1.9 2.7 0.0036 22
ANGA-100LB-08 0.75 695 2.2 1.8 1.3 69 071 HS4 2.0 2.1 3.9 0.0086 35
ANGA-100LD-08 1.1 690 3.2 25 1.8 70 073 HS4 1.7 2.0 3.5 0.0100 38
ANGA-112MB-08 1.5 700 4.2 3.3 24 74 072 HS4 1.9 21 3.7 0.0140 40
ANGA-132SB-08 2.2 715 5.6 45 32 82 070 HS4 2.0 2.3 4.4 0.032 59
ANGA-132MB-08 3 715 7.5 6.0 44 83 070 HS4 21 2.3 45 0.045 72
ANGA-160MB-08 4 715 9.2 7.4 53 835 076 HS3 1.7 21 4.3 0.092 104
ANGA-160MD-08 5.5 725 12.9 10.3 75 84 0.74 HS3 1.8 2.4 5.3 0.12 108
ANGA-160LB-08 7.5 720 17.3 13.7 10 86 074 HS4 21 2.4 5.4 0.16 130
ANGA-180LB-08 1" 715 23.3 18.6 13.4 875 078 HS4 1.8 2.6 5.0 0.19 176
ANGA-200LG-08 15 720 325 26 187 89 076 HS4 1.8 21 4.0 0.33 258
ANGA-225SE-08 18.5 725 39 31 225 895 0.77 HS4 2.4 2.4 5.0 0.46 305
ANGA-225ME-08 22 730 48 38.5 275 905 073 HS5 3.0 3.0 5.1 0.55 325
ANGA-250ME-08 30 735 58 46.5 335 915 080 HS4 1.9 2.2 5.3 1.0 415
ANGA-280SG-08 37 735 72 58 415 92 0.80 DS4 1.8 22 5.0 1.9 585
ANGA-280MG-08 45 740 88 71 51 925 080 DS4 2.2 21 5.0 2.2 640
ANGA-315SB-08 55 740 110 87 635 945 0.78 DS4 1.6 2.0 6.0 3.3 780
ANGA-315MB-08 75 740 146 117 85 94.4 079 DS4 1.6 25 5.8 4.0 875
ANGA-315MC-08 90 740 175 140 102 94.4 079 DS4 1.7 2.0 5.8 4.8 940
ANGA-315MD-08* 110 740 216 173 125 94.4 079 DS4 1.7 2.0 5.8 4.8 940
ANGA-315LB-08* 132 740 255 205 147 945 079 DS4 1.6 2.0 5.8 6.0 1145
ANGA-355MB-08 160 740 295 235 170 95.2 082 HS2 1.3 2.0 5.3 12.4 1560
ANGA-355LB-08 200 740 370 295 214 95.5 082 HS2 1.3 2.2 5.5 14.7 1730

Higher outputs, other voltages and frequencies on request.
* Utilization to insulation class F.
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Three-phase motors with squirrel cage 400V, 500V, 690V — 50 Hz

Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Types: ANGA Number of poles: 10
<
»n
Q
=
Q
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Q
Q Type Rated Rated Rated current at Effi- Effi- Power Starting Breakd. Starting  Moment of Net
|2' output speed ciency ciency factor torque torque current inertia weight
n class with direct-on starting J
as a multiple of the
400V 500V 690V rated rated rated approx.
kW min-1 A A A % cosq torque torque current kg m2 kg

Speed 600 min-1

ANGA-100LB-10 0.55 550 2.1 1.7 1.2 66.5 0.59 HS 4 1.9 2.0 3.0 0.009 35
ANGA-100LD-10 0.75 550 2.85 23 1.65 67 0.59 HS 4 2.0 2.1 3.0 0.010 38
ANGA-112MB-10 1.1 560 4.2 3.4 2.4 68 0.58 HS 3 1.7 21 3.0 0.017 40
ANGA-132SB-10 1.5 570 4.3 3.5 25 77 0.65 HS 3 1.6 2.0 3.3 0.033 59
ANGA-132MB-10 2.2 570 71 5.7 41 78 0.62 HS 3 1.8 2.3 3.5 0.04 72
ANGA-160MB-10 3 570 8.0 6.4 4.6 81 0.67 HS 4 1.9 25 4.4 0.09 104
ANGA-160MD-10 4 570 10.3 8.2 6.0 81 0.70 HS 4 2.0 25 4.7 0.12 108
ANGA-160LB-10 5.5 575 13.6 10.9 7.9 83.5 0.70 HS 3 1.8 22 4.9 0.15 130
ANGA-180LB-10 7.5 575 18 14.5 10.4 84 0.74 HS 3 1.8 2.9 4.9 0.19 176
ANGA-200LG-10 1" 575 27 22 15.5 85 0.69 HS 3 1.8 2.9 5.0 0.33 262
ANGA-225SE-10 15 580 37 30 21 85 0.70 HS 3 1.4 2.6 4.5 0.47 305
ANGA-225ME-10 18.5 580 42 33 24 86.5 0.74 HS 3 1.5 2.6 4.8 0.55 325
ANGA-250ME-10 22 585 49 39 29 88 0.74 HS 3 1.5 25 5.2 1.0 425
ANGA-280SG-10 30 590 60 48 35 o1 0.78 DS 4 1.9 2.1 5.0 2.2 585
ANGA-280MG-10 37 590 74 59 43 91.5 0.78 HS 3 1.7 2.0 5.0 2.6 640
ANGA-315SB-10 45 590 84 68 49 92.2 0.83 HS 3 1.5 24 5.9 4.2 800
ANGA-315MB-10 55 590 105 83 60 92.5 0.83 HS 3 1.5 24 5.9 5.1 895
ANGA-315MD-10 75 590 143 113 83 93.2 0.82 HS 3 1.5 2.6 5.9 5.9 960
ANGA-315LB-10 90 590 169 135 98 93.7 0.82 HS 3 1.3 23 5.9 7.5 1105
ANGA-355MB-10 110 590 205 165 120 94.2 0.82 HS 2 1.2 2.3 5.6 9.7 1450
ANGA-355MD-10 132 590 249 200 145 945 0.81 HS 2 1.2 2.3 5.6 1.4 1670
ANGA-355LB-10 160 590 300 241 175 94.6 0.81 HS 2 1.2 23 5.9 13.8 1900

Higher outputs, other voltages and frequencies on request.
Motors from frame size 315 with rotor class DS4 (Utilization to F) on request.
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Three-phase motors with squirrel cage 400V, 500V, 690V — 50 Hz

Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Types: ANGA Number of poles: 12
<
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Type Rated Rated Rated current at Effi- Effi- Power Starting Breakd. Starting  Moment of Net (=X
output speed ciency ciency factor torque torque current inertia weight |2'
n class with direct-on starting J
as a multiple of the
400V 500V 690V rated rated rated approx.
kW min-1 A A A % cosq torque torque current kg m2 kg

Speed 500 min-1

ANGA-100LB-12 0.37 450 1.7 1.35 1.0 60 0.56 HS 4 1.8 1.9 25 0.0086 35
ANGA-100LD-12 0.55 450 2.6 21 1.5 59 0.55 HS 4 1.8 1.9 25 0.010 38
ANGA-112MB-12 0.75 440 3.5 2.7 2.0 60 0.56 HS 4 1.8 2.0 2.6 0.017 40
ANGA-132SB-12 1.1 470 4 3.2 2.3 70 0.56 HS 4 1.8 1.9 3.1 0.033 59
ANGA-132MB-12 1.5 470 5.4 4.3 3.1 74 0.57 HS 4 1.8 2.0 3.2 0.045 72
ANGA-160MB-12 2.2 465 6.8 5.5 3.9 78 0.62 HS 3 1.6 2.4 3.5 0.070 104
ANGA-160MD-12 3 465 8.8 7 5.1 78 0.65 HS 3 1.7 2.4 3.9 0.096 108
ANGA-160LB-12 4 465 10.9 8.7 6.3 79 0.67 HS 3 1.7 2.4 3.9 0.13 130
ANGA-180LB-12 5.5 465 15.2 12.2 8.8 79 0.67 HS 4 1.8 2.4 3.9 0.16 176
ANGA-200LG-12 7.5 470 20.4 16.3 11.8 84 0.64 HS 3 1.6 2.2 4.0 0.33 262
ANGA-225SE-12 1" 480 28 225 16.2 86 0.66 HS 3 1.6 2.4 4.1 0.5 305
ANGA-225ME-12 15 480 39 31 225 85.5 0.66 HS 3 1.7 25 4.2 0.56 325
ANGA-250ME-12 18.5 485 415 33 24 89 0.73 HS 3 1.5 2.4 5.0 1.0 425
ANGA-280SG-12 22 485 495 40 28.5 90 0.71 DS 4 1.9 1.9 5.0 2.2 585
ANGA-280MG-12 30 490 68 54 39.5 91 0.71 DS 4 2.0 2.0 4.7 2.7 640
ANGA-315SB-12 37 490 82 65 475 915 0.72 HS 3 1.3 21 4.8 4.0 800
ANGA-315MB-12 45 485 99 79 57 91.9 0.72 HS 3 1.3 2.1 5.0 5.0 895
ANGA-315MD-12 55 485 118 94 68 925 0.73 HS 2 1.2 21 5.0 6.0 970
ANGA-315LB-12 75 490 159 127 92 925 0.74 HS 2 1.1 1.9 5.0 7.5 1125
ANGA-355MB-12 90 492 188 150 109 93.4 0.74 HS 2 0.9 2.0 4.3 10 1450
ANGA-355MD-12 110 492 230 185 135 93.7 0.74 HS 2 0.9 2.0 4.3 12 1670
ANGA-355LB-12 140 492 290 232 168 94 0.74 HS 2 0.9 2.0 4.3 14.5 1900

Higher outputs, other voltages and frequencies on request.
Motors from frame size 315 with rotor class DS4 (Utilization to F) on request.
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Series ANGA; Output tables

Three-phase motors with squirrel cage 380V-420V — 50 Hz
Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Outputs up to ANGA-315 MB
< Types: ANGA Number of poles: 2 — Wide voltage range in accordance with DIN EN 50347
»n
2
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|2' Type Rated Rated Rated current at Effi- Effi- Effi- Power  Rotor Starting  Breakd.  Starting Moment  Net
output speed ciency ciency ciency factor class  torque  torque  current of inertia weight
4/4 3/4 class’ with direct-on starting
n n as a multiple of the J
380V - 420V /“\\ rated rated rated approx.
KW min—1 A A % % (EFF ) cosg torque torque current kg m2 kg
N

Speed 3000 min-1

ANGA-090LX-02 1.5 2835 31 - 3.3 78.4 77 2 0.88 HS 5 25 2.7 5.9 0.0020 22
ANGA-090LB-02 22 2850 45 - 4.7 81.7 80 2 0.88 HS 5 29 3.0 6.4 0.0020 22
ANGA-100LB-02 3 2880 6 - 6.2 84.2 83 2 0.88 HS 5 2.7 3.0 7.0 0.0039 35
ANGA-112MB-02 4 2880 78 - 7.5 85.5 84 2 0.92 HS 5 29 3.5 7.2 0.0060 38
ANGA-132SB-02 5.5 2900 109 - M 86.5 85.5 2 0.88 HS 5 3.0 3.3 6.6 0.0110 53
ANGA-132SD-02 7.5 2910 145 - 15 88 87 2 0.88 HS 5 3.4 3.8 7.4 0.0140 56
ANGA-160MB-02 1" 2920 2 - 20 88.5 88.2 2 0.87 HS 5 2.7 29 5.9 0.0364 104
ANGA-160MD-02 15 2920 29 - 28 90 89.5 2 0.89 HS 5 2.7 3.0 6.0 0.045 106
ANGA-160LB-02 18.5 2920 345 - 32 o1 90 2 0.90 HS 5 2.9 3.0 6.4 0.057 130
ANGA-180MB-02 22 2950 42 - 42 o1 90 2 0.87 HS 5 22 3.0 7.0 0.094 162
ANGA-200LG-02 30 2960 54 - 54 92.5 o1 2 0.91 HS 4 2.4 2.6 7.4 0.182 252
ANGA-200LJ-02 37 2955 67 - 65 93 92 2 0.90 HS 4 2.6 2.8 7.5 0.200 262
ANGA-225ME-02 45 2965 82 - 78 93.5 92.5 2 0.89 HS 5 22 2.7 71 0.247 305
ANGA-250ME-02 55 2975 101 - 101 94.1 93.2 1 0.86 HS 5 23 3.2 7.4 0.45 410
ANGA-280SG-02 75 2980 134 - 125 94.7 94 1 0.90 HS 4 22 22 6.8 0.88 555
ANGA-280MG-02 90 2975 160 - 150 95 94.5 1 0.90 HS 4 2.0 22 6.5 1.03 590
ANGA-315SB-022 110 2975 198 - 185 95 94.5 0.89 DS 4 2.0 2.4 6.5 1.61 735
ANGA-315MB-022 132 2980 240 - 220 95.5 95 0.89 DS 4 2.0 2.4 6.5 1.91 835
ANGA-315MD-022 160 2980 285 - 265 95.8 95.2 0.89 DS 4 23 2.6 6.7 23 905
ANGA-315LB-02*2 200 2980 355 - 320 96 95.6 0.90 DS 4 25 2.7 6.8 2.8 1085
ANGA-355MB-02 250 2980 450 - 410 96 95.6 0.89 DS 4 2.0 25 6.9 3.8 1360
ANGA-355LB-02* 315 2985 560 - 510 96.4 96 0.89 DS 4 22 2.7 7.2 4.7 1580

Higher outputs, other voltages and frequencies on request.

* Utilization to insulation class F.

1 Explanations see “Efficiency marking”
For special design the motors of efficiency class 2 from 5.5 kW can be upgraded to
efficiency class 1. [surcharge, inquiry]

2 Type ANGA-315
We reserve us the right to deliver foot-mounted types (ANSA) in welded design.
(Additional weight approx. 80 kg acc. to quotation and order confirmation respectively).
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Three-phase motors with squirrel cage

Totally enclosed fan-cooled, enclosure IP 55 380V-420V — 50 Hz

Class F insulation, Utilization to B
Types: ANGA Number of poles: 2 - Wide voltage range Outputs up to ANGA-315 MB
in accordance with DIN EN 50347
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Type Rated Rated Rated current at Effi- Effi- Effi- Power  Rotor Starting  Breakd.  Starting Moment  Net |2'
output speed ciency ciency ciency factor class  torque  torque  current of inertia weight
4/4 3/4 class’ with direct-on starting
n n as a multiple of the J
380V - 420V /“\\ rated rated rated approx.
KW min—1 A A % % (EFF ) cosg torque torque current kg m2 kg
N

Speed 1500 min-1

ANGA-090LX-04 1.1 1405 2.7 - 275 77 77 2 0.82 HS 4 2.1 23 5.0 0.0036 20
ANGA-090LB-04 1.5 1410 3.4 - 3.5 79 79 2 0.83 HS 5 25 2.7 5.1 0.0036 22
ANGA-100LB-04 2.2 1400 4.8 - 5 81 81 2 0.84 HS 5 22 25 5.3 0.0051 35
ANGA-100LD-04 3 1410 6.5 - 6.7 82.6 82.5 2 0.82 HS 5 25 2.7 5.8 0.0066 38
ANGA-112MB-04 4 1415 8.3 - 83 84 84 2 0.84 HS 5 2.2 2.6 5.9 0.012 41
ANGA-132SB-04 5.5 1440 1 - N 87 87 2 0.85 HS 5 23 2.7 6.4 0.022 59
ANGA-132MB-04 7.5 1445 15 - 15 88 88 2 0.85 HS 5 2.6 3.0 7.2 0.030 69
ANGA-160MB-04 1" 1460 215- 21 90 90 2 0.84 HS 5 25 24 6.1 0.068 108
ANGA-160LB-04 15 1455 30 - 28 90.7 90.8 2 0.85 HS 4 29 23 6.2 0.092 130
ANGA-180MB-04 18.5 1465 355- 34 91.3 91.3 2 0.86 DS 5 29 2.6 6.8 0.13 162
ANGA-180LB-04 22 1465 42 - 40 91.9 91.9 2 0.86 DS 5 29 25 6.7 0.16 176
ANGA-200LG-04 30 1465 57 - 583 92.5 92.6 2 0.87 HS 4 2.4 2.2 6.4 0.25 254
ANGA-225SE-04 37 1470 70 - 65 93 93 2 0.87 HS 4 22 22 6.3 0.35 305
ANGA-225ME-04 45 1475 87 - 83 93.2 93.1 2 0.84 HS 5 2.6 25 6.7 0.41 335
ANGA-250ME-04 55 1480 100 - 95 94.5 94.5 1 0.88 HS 5 24 29 7.6 0.80 425
ANGA-280SG-04 75 1480 137 - 125 94.7 94.7 1 0.88 HS 4 2.2 25 6.5 1.44 585
ANGA-280MG-04 90 1480 169 - 152 95 95 1 0.88 HS 4 23 25 6.5 1.65 660
ANGA-315SB-04 110 1485 205 - 195 95.2 95 0.85 DS 4 2.1 23 6.5 24 795
ANGA-315MB-04 132 1485 250 - 230 95.5 95.3 0.85 DS 4 2.1 23 6.5 29 890
ANGA-315MD-04 160 1485 300 - 275 95.6 95.5 0.86 DS 4 2.1 22 6.5 3.4 960
ANGA-315LB-04* 200 1485 375 - 345 95.7 95.6 0.85 DS 4 25 25 6.6 4.0 1165
ANGA-355MB-04 225 1488 420 - 385 96 95.8 0.85 DS 4 2.0 25 6.8 5.5 1520
ANGA-355MB-04* 250 1490 475 - 425 96 95.9 0.85 DS 4 2.0 25 6.9 5.5 1520
ANGA-355MB-04 250 1490 455 - 420 96.4 96.3 0.86 HS 2 1.2 23 6.9 5.5 1520
ANGA-355LB-04 270 1489 505 - 460 96.2 95.9 0.85 DS 4 2.1 25 7.0 6.8 1730
ANGA-355LB-04* 315 1489 590 - 530 96.4 96 0.85 DS 4 2.1 25 71 6.8 1730
ANGA-355LB-04 315 1491 570 - 530 96.6 96.4 0.86 HS 2 1.3 25 7.0 6.8 1730

Higher outputs, other voltages and frequencies on request.

* Utilization to insulation class F.

1 Explanations see “Efficiency marking®
For special design the motors of efficiency class 2 from 5.5 kW can be upgraded to
efficiency class 1. [surcharge, inquiry]
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Three-phase motors with squirrel cage 380V-420V — 50 Hz

Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
- Outputs up to ANGA-315 MB

Types: ANGA Number of poles: 6 - Wide voltage range in accordance with DIN EN 50347
Type Rated Rated Rated current at Efficiency Power Rotor Starting Breakd. Starting  Moment Net

output speed n factor class torque torque current of inertia  weight

with direct-on starting
as a multiple of the J
380V — 420V rated rated rated approx.
kW min—1 A A % cosq torque torque current kg m2 kg

Speed 1000 min-1

ANGA-090LX-06 0.75 900 22 - 23 68.3 0.76 HS 4 1.6 1.9 3.2 0.0036 22
ANGA-090LB-06 1.1 915 33 - 3.5 72 0.72 HS 4 2.0 23 3.3 0.0036 22
ANGA-100LB-06 1.5 940 4 - 4.4 76.4 0.7 HS 4 22 25 4.4 0.0086 35
ANGA-112MB-06 2.2 940 52 - 5.4 80 0.77 HS 3 1.7 2.0 4.2 0.014 38
ANGA-132SB-06 3 955 6.6 - 6.3 85.6 0.81 HS 4 22 2.7 6.0 0.033 59
ANGA-132MB-06 4 955 8.8 - 9.1 84.7 0.81 HS 4 23 2.6 5.5 0.033 67
ANGA-132MD-06 5.5 955 122 - 11.6 86 0.82 HS 5 2.6 2.6 6.0 0.045 72
ANGA-160MB-06 7.5 970 16.3 - 16 87.9 0.81 HS 5 24 2.8 7.0 0.100 108
ANGA-160LB-06 1 965 23 - 22 88.8 0.82 HS 5 24 2.8 6.4 0.134 130
ANGA-180LB-06 15 965 31 - 305 90 0.8 HS 4 1.6 2.6 5.5 0.13 176
ANGA-200LG-06 18.5 970 375 - 35 90.8 0.83 DS 4 22 2.0 5.0 0.33 262
ANGA-200LJ-06 22 965 45 - 43 90.9 0.81 DS 4 23 2.0 5.0 0.33 282
ANGA-225ME-06 30 975 59 - 57 91.8 0.83 DS 5 2.6 23 5.8 0.55 315
ANGA-250ME-06 37 985 7% - 76 92.5 0.8 DS 4 23 22 6.6 1.00 420
ANGA-280SG-06 45 985 85 - 78 93.3 0.87 DS 4 2.1 2.1 6.2 1.87 605
ANGA-280MG-06 55 985 104 - 96 93.4 0.86 DS 4 2.1 2.4 6.2 2.3 670
ANGA-315SB-06 75 990 142 - 131 94.6 0.85 DS 4 22 23 6.6 3.3 795
ANGA-315MB-06 90 990 168 - 154 94.8 0.86 DS 4 2.1 23 6.7 4.0 890
ANGA-315MC-06 110 990 205 - 118 95.2 0.87 DS 4 23 23 7.0 4.9 960
ANGA-315MD-06* 132 990 240 - 224 95.3 0.87 DS 4 24 22 6.9 4.9 960
ANGA-315LB-06* 160 990 290 - 268 95.5 0.87 DS 4 24 23 7.0 6.0 1165
ANGA-355MB-06 200 993 370 - 350 96.1 0.85 HS 2 1.3 25 6.4 7.8 1520
ANGA-355LB-06 250 993 467 - 436 96.2 0.85 HS 2 1.1 25 6.3 8.9 1730

Higher outputs, other voltages and frequencies on request.
* Utilization to insulation class F.
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Series A..A, Output tables

Three-phase motors with squirrel cage 440V - 60 Hz
Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Types: ANGA Number of poles: 2 — 60 Hz <
»n
2
P
o
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o
Type Rated Rated Rated Efficiency  Power Rotor Starting Breakd. Starting Moment of Net weight |2'
output speed currentat 1M factor class torque torque current inertia
with direct-on starting J
as a multiple of the
440V rated rated rated
kW min=1 A % cosq torque torque current kg m2 approx. kg

Speed 3600 min-1

ANGA-090LX-02 1.8 3415 3.3 81 0.9 HS 5 2.7 2.8 7.0 0.0020 22
ANGA-090LB-02 2.6 3440 4.85 82 0.87 HS 5 3.1 3.2 6.9 0.0020 22
ANGA-100LB-02 3.6 3465 6.5 85 0.88 HS 5 2.8 3.1 71 0.0039 35
ANGA-112MB-02 4.8 3480 8.2 85.5 0.91 HS 5 3.0 3.6 7.3 0.0060 38
ANGA-132SB-02 6.5 3500 11.8 85.5 0.87 HS 5 3.0 3.2 6.7 0.0110 53
ANGA-132SD-02 8.6 3490 14.4 88 0.89 HS 5 2.9 3.4 7.0 0.0140 56
ANGA-160MB-02 13.2 3520 22 90.5 0.88 HS 5 25 2.9 6.2 0.0364 104
ANGA-160MD-02 18 3520 30.5 90.5 0.87 HS 5 3.0 3.1 6.3 0.045 106
ANGA-160LB-02 22 3520 35.5 91.2 0.89 HS 5 2.9 29 6.8 0.057 130
ANGA-180MB-02 26 3550 46.5 91.2 0.86 HS 5 2.1 2.8 6.8 0.094 162
ANGA-200LG-02 36 3555 56 93.5 0.91 HS 5 2.4 2.7 6.8 0.182 252
ANGA-200LJ-02 44 3560 69 94 0.89 HS 5 25 2.8 7.5 0.200 262
ANGA-225ME-02 54 3560 86 94 0.88 HS 5 22 2.6 71 0.247 305
ANGA-250ME-02 65 3570 105 94 0.86 HS 5 23 3.1 71 0.45 410
ANGA-280SG-02 86 3575 138 94.7 0.87 HS 4 2.1 2.1 6.8 0.88 555
ANGA-280MG-02 110 3575 174 95 0.88 HS 4 2.0 23 7.0 1.03 590
ANGA-315SB-02! 120 3580 191 95 0.88 DS 4 1.9 25 6.5 1.61 735
ANGA-315MB-02* 143 3575 220 95.8 0.89 DS 4 2.0 24 6.4 1.91 835
ANGA-315MD-02! 185 3580 285 95.8 0.89 DS 4 2.4 2.6 6.9 23 905
ANGA-315LB-02*1 220 3580 335 96 0.89 DS 4 25 2.7 71 2.8 1085
ANGA-355MB-02 275 3580 425 96 0.89 DS 4 22 2.6 71 3.8 1360
ANGA-355LB-02 345 3580 535 96.6 0.88 DS 4 22 2.6 7.4 4.7 1580

Higher outputs, other voltages and frequencies on request.

* Utilization to insulation class F.

1 Type ANGA-315
We reserve us the right to deliver foot-mounted types (ANSA) in welded design.
(Additional weight approx. 80 kg acc. to quotation and order confirmation respectively).
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Three-phase motors with squirrel cage

Totally enclosed fan-cooled, enclosure IP 55 440V — 60 Hz

Class F insulation, Utilization to B

Types: ANGA Number of poles: 4 — 60 Hz
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|2' Type Rated Rated Rated Efficiency  Power Rotor Starting Breakd. Starting Moment of Net weight

output speed currentat 1M factor class torque torque current inertia
with direct-on starting J
as a multiple of the
440V rated rated rated
kW min—1 A % cosq torque torque current kg m2 approx. kg

Speed 1800 min-1
ANGA-090LX-04 1.5 1685 3 79 0.84 HS 4 2.2 2.4 5.0 0.0036 20
ANGA-090LB-04 1.8 1710 3.65 80 0.82 HS 4 2.2 23 5.1 0.0036 22
ANGA-100LB-04 2.6 1700 5.3 81.5 0.84 HS 5 2.2 2.4 5.3 0.0051 35
ANGA-100LD-04 3.4 1700 6.6 83 0.83 HS 5 2.6 2.7 5.8 0.0066 38
ANGA-112MB-04 4.8 1720 8.8 85 0.84 HS 5 23 2.6 5.9 0.012 41
ANGA-132SB-04 6.6 1740 1.4 88 0.86 HS 5 2.2 2.6 6.8 0.022 59
ANGA-132MB-04 8.6 1735 15 88.5 0.85 HS 5 2.2 25 6.9 0.030 69
ANGA-160MB-04 13.2 1760 23 31 0.84 HS 5 2.6 25 6.2 0.068 108
ANGA-160LB-04 17 1750 29.5 91.2 0.84 HS 5 2.9 2.4 6.3 0.092 130
ANGA-180MB-04 22 1765 36.6 92 0.87 DS 5 2.9 2.4 6.3 0.13 162
ANGA-180LB-04 25 1765 41.5 92 0.86 DS 5 2.9 25 6.3 0.16 176
ANGA-200LG-04 36 1765 60 92.9 0.86 HS 5 25 2.4 6.4 0.25 254
ANGA-225SE-04 43 1770 73 93.2 0.84 HS 5 2.3 25 5.9 0.35 305
ANGA-225ME-04 52 1770 90 93.9 0.83 HS 5 2.8 2.7 6.8 0.41 335
ANGA-250ME-04 63 1780 103 94.5 0.85 HS 5 23 2.6 7.2 0.80 425
ANGA-280SG-04 85 1780 138 94.8 0.85 HS 5 2.3 2.6 6.6 1.44 585
ANGA-280MG-04 100 1780 161 95 0.87 HS 5 2.3 25 6.6 1.65 660
ANGA-315SB-04 126 1785 208 95.1 0.84 DS 4 2.2 23 6.5 2.4 795
ANGA-315MB-04 150 1785 245 95.5 0.85 DS 4 2.2 2.2 6.5 2.9 890
ANGA-315MD-04 180 1785 290 95.5 0.85 DS 4 2.2 2.2 6.8 3.4 960
ANGA-315LB-04 220 1785 360 95.8 0.84 DS 4 2.6 25 6.8 4.0 1165
ANGA-355MB-04 240 1790 385 95.8 0.85 DS 4 2.0 2.4 6.9 5.5 1520
ANGA-355MB-04* 275 1790 445 95.8 0.84 DS 4 21 25 6.9 5.5 1520
ANGA-355MB-04 275 1790 435 96.3 0.86 HS 2 1.0 2.4 6.9 5.5 1520
ANGA-355LB-04 300 1790 475 96.1 0.86 DS 4 1.9 2.2 6.8 6.8 1730
ANGA-355LB-04* 340 1790 545 96.4 0.85 DS 4 2.0 2.4 7.0 6.8 1730
ANGA-355LB-04* 350 1792 560 96.7 0.85 HS 2 1.2 2.6 71 6.8 1730

Higher outputs, other voltages and frequencies on request.
* Utilization to insulation class F.
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Three-phase motors with squirrel cage 440V - 60 Hz

Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Temperature class T4
Types: ANGA Number of poles: 6  — 60 Hz P
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Type Rated Rated Rated Efficiency  Power Rotor Starting Breakd. Starting Moment of Net weight |2'

output speed currentat 1M factor class torque torque current inertia
with direct-on starting J
as a multiple of the
440V rated rated rated
kW min=1 A % cosq torque torque current kg m2 approx. kg

Speed 1200 min-1

ANGA-090LX-06 0.90 1095 2.3 69.0 0.75 HS 4 1.7 2.0 3.4 0.0036 22

ANGA-090LB-06 1.32 1100 3.4 735 0.74 HS 4 2.0 2.3 3.8 0.0036 22

ANGA-100LB-06 1.8 1140 4.5 78.0 0.74 HS 4 2.3 25 4.9 0.0086 35

ANGA-112MB-06 2.6 1150 5.8 83.0 0.73 HS 3 1.8 21 4.9 0.014 38

ANGA-132SB-06 3.6 1150 6.9 86.0 0.81 HS 4 2.1 2.6 6.0 0.030 59

ANGA-132MB-06 4.8 1150 9.3 85.0 0.81 HS 4 2.3 2.6 6.0 0.033 67

ANGA-132MD-06 6.6 1150 12.8 86.5 0.80 HS 5 2.6 2.6 6.0 0.045 72

ANGA-160MB-06 9.0 1165 16.6 88.5 0.81 HS 5 2.2 2.7 6.5 0.100 108

ANGA-160LB-06 13.2 1160 235 89.5 0.82 HS 5 2.3 2.6 6.9 0.134 130

ANGA-180LB-06 18.0 1165 34 91.0 0.79 HS 4 1.5 25 5.8 0.13 176

ANGA-200LG-06 22 1170 40.5 915 0.79 DS 4 2.4 2.2 5.3 0.33 262

ANGA-200LJ-06 26 1170 48.5 91.6 0.79 DS 4 25 2.3 5.4 0.33 282

ANGA-225ME-06 36 1175 63 92.8 0.82 DS 4 2.4 21 5.9 0.55 315

ANGA-250ME-06 43 1185 77 93.2 0.80 DS 4 2.3 2.2 6.8 1.00 420

ANGA-280SG-06** 54 1185 89 93.0 0.86 DS 4 2.2 22 6.0 1.87 605

ANGA-280MG-06** 63 1185 103 93.5 0.86 DS 4 21 23 6.2 23 670

ANGA-315SB-06 85 1190 137 95.0 0.86 DS 4 21 22 6.7 3.3 795

ANGA-315MB-06 105 1190 168 95.4 0.85 DS 4 1.9 2.2 6.7 4.0 890

ANGA-315MC-06 132 1190 207 95.6 0.87 DS 4 21 2.3 6.8 4.9 960

ANGA-315MD-06 150 1190 235 95.8 0.87 DS 4 2.0 2.2 6.7 4.9 960

ANGA-315LB-06 170 1190 265 95.8 0.87 DS 4 2.0 21 6.7 6.0 1165

ANGA-355MB-06 230 1192 370 96.3 0.85 HS 2 1.1 2.4 6.4 7.8 1520

ANGA-355LB-06 280 1192 440 96.6 0.86 HS 2 1.1 2.4 6.3 8.9 1730

Higher outputs, other voltages and frequencies on request.
** | arger laminated core possible, then higher output, on request.
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Pole-changing three-phase motors with squirrel cage 400V, —50 Hz

Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Types: ANGA Number of poles: 4 /2
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|2' Type Rated output Rated speed Rated current Rotor class Starting Starting Moment Net weight

torque current of inertia
at 400V with direct-on starting J
as a multiple of the
kW min—1 A rated torque  rated current kg m2 approx. kg

Pole-changing for 2 speeds with 1 Dahlander-connected winding Speed 1500/3000 min-?
ANGA-090LB-42 1.45/1.9 1425/2875 3.6/4.2 HS 4 1.9/2.0 4.7/6.0 0.0036 22
ANGA-100LD-42 2.6/3.2 1420/2850 6.1/6.6 HS 5 2.2/2.2 5.1/6.0 0.0066 35
ANGA-112MB-42 3.6/4.3 1410/2870 7.8/8.7 HS 3 1.7/1.8 4.5/5.9 0.011 38
ANGA-132SB-42 4.9/6 1450/2915 9.8/12.1 HS 4 2.0/2.3 6.5/7.6 0.022 59
ANGA-132MB-42 6.5/9 1450/2920 13.5/17.3 HS 5 2.8/2.3 7.0/7.5 0.03 69
ANGA-160MB-42 9/11 1455/2920 17.8/21 HS 4/5 2.3/2.4 5.6/6.5 0.068 108
ANGA-160LB-42 13/16 1460/2930 26.1/31 HS 5 3.0/3.2 6.5/7.7 0.092 130
ANGA-180MB-42 16.5/20 1465/2940 31/37 HS 5 2.5/2.4 5.8/6.9 0.13 162
ANGA-180LB-42 18.5/25 1465/2935 34.5/45 HS 5 2.6/2.2 5.7/6.2 0.16 176
ANGA-200LG-42 26/31 1470/2960 48/56 HS 5 2.5/2.6 6.6/8 0.25 254
ANGA-225SE-42 32/38 1475/2960 59/71 HS 5 2.2/2.7 6.5/7 0.34 305
ANGA-225ME-42 38/46 1475/2965 70/84 HS 5 2.8/3.3 7.3/8.5 0.41 335
ANGA-250ME-42 45/55 1465/2945 86/95 HS 4 2.1/2.0 5.0/6.5 0.79 425
ANGA-280SG-42 60/75 1475/2965 110/126 HS 4 2.0/1.8 5.7/6.6 1.43 575
ANGA-280MG-42 73/90 1480/2970 129/149 HS 4 2.0/1.7 5.9/7.8 1.66 650
ANGA-315SB-421 82/96 1485/2980 152/163 HS 4 2/21 6/7.0 1.8 795
ANGA-315MB-42! 100/124 1485/2975 181/202 HS 2/3 1.3/1.3 5.5/6.8 2.1 890
ANGA-315MD-421 120/145 1485/2975 214/233 HS 2 1.3/1.3 5.5/6.8 25 960
ANGA-315LB-421 142/172 1485/2975 253/276 HS 2 1.3/1.3 5.6/6.8 3.0 1165
ANGA-355MB-42 150/200 1485/2985 275/335 HS 3 1.6/1.6 5.0/6.8 4.3 1520
ANGA-355LB-42 180/250 1485/2985 355/420 HS 2 1.2/1.3 5.0/6.8 5.3 1730

Higher outputs, other voltages and frequencies on request.
1 Type ANGA-315
We reserve us the right to deliver foot-mounted types (ANSA) in welded design.
(Additional weight approx. 80 kg acc. to quotation and order confirmation respectively).
* Utilization to insulation class F.
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Pole-changing three-phase motors with squirrel cage 400V, —50 Hz

Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B

Types: ANGA Number of poles: 6/ 4
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Type Rated output Rated speed Rated current Rotor class Starting Starting Moment Net weight |2'

torque current of inertia
at 400V with direct-on starting J
as a multiple of the
kW min=1 A rated torque  rated current kg m2 approx. kg

Pole-changing for 2 speeds with 2 separate windings Speed 1000/1500 min-1

ANGA-090LB-64 0.6/0.9 930/1415 1.95/2.5 HS 3 2.1/1.8 3.5/4.2 0.004 22

ANGA-100LD-64 1.11.5 940/1410 3.5/3.6 HS 3 1.8/1.5 3.8/4.5 0.007 35

ANGA-112MB-64 1.5/2.2 960/1450 4.1/4.8 HS 4 22117 5.0/5.8 0.011 38

ANGA-132SB-64 2.2/3.3 960/1460 6.1/7.4 HS 4/5 1.9/2.0 5.0/6.8 0.024 59

ANGA-132MB-64 3/4.5 965/1465 7.5/9 HS 4 2.4/21 6.1/7.5 0.03 69

ANGA-160MB-64 4.5/6.5 965/1465 9.4/12.8 HS 4 1.9/1.8 5.7/7.4 0.068 108

ANGA-160LB-64 6.5/9.5 970/1460 13.5/17.8 HS 4 2.0/1.8 6.5/6.9 0.092 130

ANGA-180LB-64 11/16 970/1460 23/30 HS 3 1.91.7 6/6.8 0.13 176

ANGA-200LG-64 13/19 970/1460 27/34 DS 4 2.9/2.3 6.0/6.5 0.25 254

ANGA-200LJ-64 15/23 975/1470 31/41 DS 5 2.8/2.4 6.4/6.8 0.25 254

ANGA-225SE-64 18/27 975/1470 40/51 DS 5/4 2.8/2.2 5.2/5.7 0.34 305

ANGA-225ME-64 21/31 980/1480 44/58 DS 5 2.8/2.2 5.5/6.0 0.41 335

ANGA-250ME-64 28/40 980/1480 55/72 HS 5/4 2.8/2.0 6.3/7.0 0.79 425

ANGA-280SG-64 43/65 985/1485 78/114 HS 4 2.0/1.9 5.6/6.8 1.7 575

ANGA-280MG-64 52/78 985/1485 95/137 HS 4 2.2/2.0 6.0/6.9 2.0 650

ANGA-315SB-64* 60/90 985/1485 120/160 DS 5/4 2.8/2.2 5.8/6.1 2.3 795

ANGA-315MB-64* 70/100 985/1485 140/179 HS 5 2.8/2.2 5.8/6.1 2.8 890

ANGA-315MD-64* 80/115 985/1485 150/200 DS 5/4 2.8/2.2 5.8/6.1 3.3 960

ANGA-315LB-64* 100/140 985/1485 187/245 DS 5/4 2.7/2.0 5.8/6.0 3.9 1165

ANGA-355MB-64 125/180 990/1490 235/315 HS 2 1.5/1.1 6.0/6.5 6.9 1520

ANGA-355LB-64 155/225 990/1490 290/390 HS 2 1.6/1.1 6.0/6.5 8.5 1730

Higher outputs, other voltages and frequencies on request.
1 Type ANGA-315
We reserve us the right to deliver foot-mounted types (ANSA) in welded design.
(Additional weight approx. 80 kg acc. to quotation and order confirmation respectively).
* Utilization to insulation class F.
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Pole-changing three-phase motors with squirrel cage 400V, — 50 Hz

Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Types: ANGA Number of poles: 8/ 4
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Q Type Rated output Rated speed Rated current Rotor class Starting Starting Moment Net weight

|2' torque current of inertia

at 400V with direct-on starting J
as a multiple of the
kW min—1 A rated torque rated current kg m2 approx. kg

Pole-changing for 2 speeds with 1 Dahlander-connected winding Speed 750/1500 min-1
ANGA-090LB-84 0.5/0.8 680/1440 2.15/2.15 HS 3/4 1.7/2.3 2.8/5.0 0.0036 22
ANGA-100LD-84 11.6 705/1450 3.6/3.9 HS 3/4 1.8/1.8 3.2/5.6 0.010 35
ANGA-112MB-84 1.4/2.2 710/1440 4.1/4.9 HS 3 1.91.7 3.8/4.8 0.0136 40
ANGA-132SB-84 2.3/3.4 715/1440 5.9/7.3 HS 3 1.8/1.7 4.2/5.0 0.033 59
ANGA-132MB-84 3/5 720/1460 8.3/11 HS 4 2.3/1.8 5.0/5.8 0.045 72
ANGA-160MB-84 4/5.5 710/1440 9/10.8 HS 3 1.4/1.6 4.0/5.3 0.091 104
ANGA-160MD-84 5/7.5 720/1440 11.3/15 HS 4 1.91.7 5.0/5.5 0.12 108
ANGA-160LB-84 71 720/1440 15.5/22.3 HS 4 1.91.7 5.5/5.6 0.16 130
ANGA-180LB-84* 11/18 725/1455 24.5/33.3 HS 4 2.1/2.0 5.5/6.7 0.19 176
ANGA-200LG-84 17/25 720/1450 39/44.5 HS 4 2.3/2.3 4.3/6.0 0.33 258
ANGA-225SE-84* 22/31 725/1470 54/56 HS 5 2.9/2.8 5.0/7.0 0.46 305
ANGA-225ME-84* 26/38 730/1470 59/67 HS 5 3/3 5.0/6.9 0.55 325
ANGA-250ME-84 32/46 740/1480 68/80 HS 5 2.6/2.5 6.0/7.5 1.0 415
ANGA-280SG-84 42/60 735/1480 85/103 HS 4 1.9/2.0 5.0/6.5 2.26 585
ANGA-280MG-84 50/72 740/1480 101/124 HS 5 2.2/2.3 5.0/71 2.88 640
ANGA-315SB-84 60/83 740/1485 135/141 HS 4 1.8/1.9 4.9/7.0 3.4 780
ANGA-315MB-84 72/110 740/1485 160/187 HS 4 1.71.9 4.8/7.2 4 875
ANGA-315MD-84 90/132 740/1485 190/221 HS 3/4 1.71.7 4.9/6.8 4.8 940
ANGA-315LB-84* 115/160 740/1490 242/266 HS 3/4 1.6/1.9 5.0/7.0 6 1145
ANGA-355MB-84 145/220 745/1490 305/370 HS 2 1.3/1.3 4.2/6.2 10 1560
ANGA-355LB-84 175/275 745/1490 370/460 HS 2 1.5/1.4 4.5/6.7 12 1730

Higher outputs, other voltages and frequencies on request.
* Utilization to insulation class F.
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Pole-changing three-phase motors with squirrel cage 400V, — 50 Hz

Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Types: ANGA Number of poles: 8 /6
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Type Rated output Rated speed Rated current Rotor class Starting Starting Moment Net weight (=X
torque current of inertia |2'
at 400V with direct-on starting J
as a multiple of the
kW min—1 A rated torque  rated current kg m2 approx. kg
Pole-changing for 2 speeds with 2 separate windings Speed 750/1000 min—1
ANGA-090LB-86 0.45/0.6 695/945 1.95/2.0 HS 3 1.5/1.5 25/3.3 0.0036 22
ANGA-100LB-86 0.6/0.8 710/965 2.25/2.45 HS 4 21/1.9 3.5/4.0 0.0086 35
ANGA-100LD-86 0.7/0.9 720/970 2.8/3.1 HS 4 2.1/2.0 3.5/4.2 0.01 35
ANGA-112MB-86 11.4 720/965 3.5/3.9 HS 4 1.8/1.6 3.4/4.3 0.0167 38
ANGA-132SB-86 1.5/2 715/970 4.6/5.9 HS 4 2.0/1.9 4.3/5.5 0.033 59
ANGA-132MB-86 2.2/3 715/970 7.6/9.5 HS 5 2.7/25 5.6/6.0 0.045 72
ANGA-160MB-86 4/5.5 720/970 9.2/11.9 HS 4 2.3/1.9 5.7/6.0 0.094 108
ANGA-160LB-86 5.5/7.5 720/965 11.7/15.8 HS 4 2.2/1.9 6.0/6.3 0.13 130
ANGA-180LB-86 8.5/11 725/980 19.5/25.7 HS 4/3 1.6/1.5 5.4/5.8 0.19 176
ANGA-200LG-86* 14.5/19 715/975 30/37.5 HS 4 2.0/2.0 4.5/5.7 0.33 282
ANGA-225SE-86 16/21 720/980 35/44 DS 5 2.6/2.8 4.5/6.0 0.46 305
ANGA-225ME-86 19/25 725/975 42/52 DS 5 25/2.5 5.0/6.0 0.55 315
ANGA-250ME-86 24/32 735/985 50/62 DS 4 2.4/1.9 5.7/6.6 1.0 420
ANGA-280SE-86 33/44 740/990 67/83 HS 4/3 1.9/1.6 4.7/5.3 1.73 605
ANGA-280ME-86 40/53 740/990 83/99 HS 5 2.3/1.7 5.6/5.8 2.06 670
ANGA-315SB-86* 50/65 741/991 99/120 DS 5/4 2.5/1.5 6.6/6.3 3.38 795
ANGA-315MB-86 60/80 741/991 116/147 DS 4 2.41.3 6.9/6.6 4.06 890
ANGA-315MD-86* 70/95 741/991 135/171 DS 4 2.5/1.7 6.6/6.8 4.84 960
ANGA-315LB-86 80/110 742/991 154/197 DS 5/4 2.6/1.6 6.8/6.5 6 1165
ANGA-355MB-86* 115/150 741/991 220/265 HS 2 1.6/1.3 5.2/6.2 10 1520
ANGA-355LB-86* 140/180 741/991 265/320 HS 2 1.6/1.4 5.4/6.8 12 1730

Higher outputs, other voltages and frequencies on request.
* Utilization to insulation class F.
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Pole-changing three-phase motors with squirrel cage 400V, — 50 Hz

Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B

Types: AVGA Number of poles: 4/2 Fan design
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Py Type Rated output Rated speed Rated current Rotor class Starting Starting Moment Net weight
Q. torque current of inertia
|2' at 400V with direct-on starting J

as a multiple of the
kW min—1 A rated torque rated current kg m2 approx. kg

Pole-changing for 2 speeds with 1 Dahlander-connected winding,

Design for fan drive Speed 1500/3000 min-?
AVGA-090LB-42 0.5/2 1440/2860 1.2/4.6 HS 4 2.4/2.2 6.0/6.0 0.0036 22
AVGA-100LB-42 0.65/2.4 1430/2870 1.45/5.0 HS 4 1.8/2.0 6.0/5.8 0.005 25
AVGA-100LD-42 0.8/3 1440/2870 1.8/6.9 HS 5 2.1/21 6.0/5.8 0.0066 35
AVGA-112MB-42 1.1/41 1420/2895 2.2/8.1 HS 4 1.7/2.0 5.3/6.7 0.011 38
AVGA-132SB-42 1.6/6 1450/2925 3.35/12 HS 4 1.9/2.2 6.5/7.5 0.022 59
AVGA-132MB-42 2.2/9 1450/2920 4.5/17.3 HS 5 2.2/21 6.8/7.6 0.03 69
AVGA-160MB-42 3/12 1460/2900 5.9/23 HS 4 1.8/2.3 4.9/6.1 0.068 108
AVGA-160LB-42 4/16 1465/2930 8.5/31 HS 5 2.7/2.9 5.8/8.0 0.092 130
AVGA-180MB-42 5.5/20 1470/2950 10.5/38 HS 5 2.4/2.4 5.8/6.8 0.13 162
AVGA-180LB-42* 6.3/25 1465/2935 12/46 DS 4 2.4/2.6 5.3/7.0 0.16 176
AVGA-200LG-42 8.5/33 1470/2960 16.2/61 DS 4 2.0/2.3 5.7/6.8 0.25 254
AVGA-225SE-42 10.5/38 1475/2965 19.5/70 HS 5 2.9/3.0 6.4/7.9 0.34 305
AVGA-225ME-42 13/46 1480/2970 23.5/84 HS 5 2.4/2.8 6.8/7.9 0.41 335
AVGA-250ME-42 15/55 1470/2950 29/98 HS 4/5 2.1/2.4 5.2/7.0 0.79 425
AVGA-280SG-42 20/75 1480/2965 36/125 HS 3/4 1.6/2.0 5.3/7.0 1.3 575
AVGA-280MG-42 24/90 1480/2970 44/149 HS 4 1.9/2.2 5.6/7.5 1.66 650
AVGA-315SB-421 27/110 1485/2980 52/179 HS 3 1.4/1.3 5.0/6.2 1.8 795
AVGA-315MB-421 33/132 1485/2980 62/215 HS 3 1.4/1.3 5.0/6.2 21 890
AVGA-315MD-421 37/145 1485/2980 70/235 HS 3 1.5/1.4 5.2/6.8 25 960
AVGA-315LB-421 44/172 1485/2980 80/276 HS 3 1.3/1.2 5.6/6.8 3.0 1165
AVGA-355MB-42 50/200 1485/2985 95/335 HS 2 1.2/1.3 5.0/6.8 4.3 1520
AVGA-355LB-42 65/250 1485/2985 125/420 HS 2 1.2/1.3 5.0/6.8 5.3 1730

Higher outputs, other voltages and frequencies on request.
1 Type AVGA-315
We reserve us the right to deliver foot-mounted types (AVSA) in welded design.
(Additional weight approx. 80 kg acc. to quotation and order confirmation respectively).
* Utilization to insulation class F.
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Pole-changing three-phase motors with squirrel cage 400V, — 50 Hz

Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Types: AVGA Number of poles: 6 /4 Fan design
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Type Rated output Rated speed Rated current Rotor class Starting Starting Moment Net weight o
torque current of inertia Q.
at 400V with direct-on starting J |2'
as a multiple of the
kW min—1 A rated torque rated current kg m2 approx. kg

Pole-changing for 2 speeds with 2 separate windings,

Design for fan drive Speed 1000/1500 min~?
AVGA-090LB-64 0.4/1.3 950/1410 1.38/3.4 HS 3/4 1.8/2.3 2.8/4.5 0.0036 22
AVGA-100LB-64 0.6/1.8 950/1410 1.85/4.2 HS 3/4 1.5/2.5 2.9/5.2 0.006 35
AVGA-100LD-64 0.75/2.4 950/1425 2.95/5.7 HS 3/4 1.5/2.2 2.8/5.2 0.007 35
AVGA-112MB-64 0.9/3 950/1445 2.3/7 HS 3/4 1.8/1.9 5.0/6.0 0.011 38
AVGA-132SB-64 1.25/4.2 965/1455 3.1/9.0 HS 3/4 1.6/2.3 4.6/6.0 0.024 59
AVGA-132MB-64 1.65/5.5 955/1460 3.7/11.2 HS 3/4 1.4/1.9 5.0/7.0 0.03 69
AVGA-160MB-64 2.2/1.5 975/1470 5.4/15.2 HS 4 2.2/2.2 5.1/6.0 0.068 108
AVGA-160MD-64 3/9 970/1470 7.118 HS 4 2.3/2.2 4.4/6.2 0.068 108
AVGA-160LB-64 3.5/12 985/1465 9.5/24 HS 5 2.4/2.6 5.6/6.8 0.092 130
AVGA-180MB-64 4.5/14 970/1460 11.1/26.5 HS 4 1.71.7 6.0/7.0 0.1 162
AVGA-180LB-64 5.5/16.5 975/1460 11.8/32 HS 4 1.8/1.6 6.2/6.0 0.13 176
AVGA-200LG-64 7/20 970/1465 13.7/35 HS 4 2.3/2.0 5.8/6.5 0.25 254
AVGA-200LJ-64 9/26 975/1465 18.6/47.5 HS 5 2.5/25 5.7/6.9 0.25 254
AVGA-225SE-64 10/31 985/1480 21.5/60 DS 5 2.8/3.0 6.0/6.9 0.34 305
AVGA-225ME-64 13/38 985/1480 26.6/70 DS 4/5 2.3/2.7 5.5/7.0 0.41 335
AVGA-250ME-64 17/48 985/1480 34/87 HS 5 2.3/2.4 6.2/7.5 0.79 425
AVGA-280SG-64 25/70 988/1485 45/126 HS 4 1.91.7 5.5/6.9 1.7 575
AVGA-280MG-64 30/82 988/1485 53/142 HS 4 1.9/1.8 5.5/6.5 21 650
AVGA-315SB-64 32/95 985/1485 61/168 HS 4 2.2/2.2 5.3/5.6 2.3 795
AVGA-315MB-64 37/115 985/1485 70/200 DS 4 2.2/2.0 5.3/5.6 2.8 890
AVGA-315MD-64 47/135 985/1485 89/236 DS 4 2.2/2.2 5.3/6.5 3.3 960
AVGA-315LB-64* 55/160 985/1485 105/280 DS 5 2.8/2.8 6.5/7.0 3.9 1165
AVGA-355MB-64 75/200 990/1490 140/350 HS 2 1.5/1.2 6.0/6.5 6.9 1520
AVGA-355LB-64 90/250 995/1490 165/430 HS 2 1.6/1.2 6.0/6.5 8.5 1730

Higher outputs, other voltages and frequencies on request.
1 Type AVGA-315
We reserve us the right to deliver foot-mounted types (ANSA) in welded design.
(Additional weight approx. 80 kg acc. to quotation and order confirmation respectively).
* Utilization to insulation class F.
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Pole-changing three-phase motors with squirrel cage 400V, — 50 Hz

Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B

Types: AVGA Number of poles: 8/4 Fan design
<
»n
Q
=
@
Py Type Rated output Rated speed Rated current Rotor class Starting Starting Moment Net weight
Q. torque current of inertia
|2' at 400V with direct-on starting J

as a multiple of the
kW min—1 A rated torque  rated current kg m2 approx. kg

Pole-changing for 2 speeds with 1 Dahlander-connected winding,

Design for fan drive Speed 750/1500 min-1
AVGA-090LB-84 0.35/1.3 705/1440 1.55/3.6 HS 3/4 1.8/2.2 2.8/4.9 0.0036 22
AVGA-100LB-84 0.45/2 705/1420 1.7/4.8 HS 3 1.6/1.7 3.0/4.8 0.0050 35
AVGA-100LD-84 0.55/2.5 715/1430 2.1/6.1 HS 3 1.8/1.9 3.5/5.2 0.0066 35
AVGA-112MB-84 0.9/3.7 710/1450 3.6/9.2 HS 3/5 1.8/2.1 3.6/5.9 0.011 38
AVGA-132SB-84 1.3/5 720/1455 4.2/10.7 HS 3/5 1.6/2.7 3.5/6.9 0.022 59
AVGA-132MB-84 1.7/6.8 720/1460 5.2/14.3 HS 3/5 1.8/2.3 4.4/7.0 0.03 69
AVGA-160MB-84 3/10 7251475 9.7/22.3 HS 4/5 1.9/2.8 3.5/6.6 0.068 108
AVGA-160LB-84 3.5/13 730/1475 11.8/29.5 HS 3/5 1.9/2.7 3.8/7.0 0.092 130
AVGA-180MB-84 4/16 735/1470 13.1/30 DS 4 1.9/2.3 4.6/6.0 0.13 162
AVGA-180LB-84 5/20 725/1470 13.8/39 DS 4/5 2.1/2.5 3.3/6.1 0.16 176
AVGA-200LG-84 7/28 720/1450 15.2/52 HS 4/5 2.2/2.4 4.6/6.3 0.33 254
AVGA-225SE-84 8/33 725/1465 17.4/59 DS 5 2.4/2.5 4.5/6.5 0.46 305
AVGA-225SF-84* 9.2/37 720/1460 20.5/67 HS 4 2.1/2.3 4.2/6.0 0.46 305
AVGA-225ME-84 9.5/39 730/1475 21/72 HS 4/5 2.6/3.0 5.1/7.0 0.55 335
AVGA-225MF-84* 11/44 730/1470 24/78 HS 4/5 2.6/3.0 5.0/7.5 0.41 335
AVGA-250ME-84 11/49 735/1475 23/84 HS 5 2.4/2.5 5.5/7.3 1.0 425
AVGA-280SG-84 17/68 735/1480 43.5/125 HS 4 1.7/2.0 4.0/7.3 1.3 575
AVGA-280MG-84 20/80 740/1485 48/140 HS 3/4 1.7/2.0 4.1/7.5 1.6 650
AVGA-315SB-84 22/95 740/1485 45/163 HS 3/5 1.6/1.8 4.9/7.0 3.4 780
AVGA-315MB-84* 26/115 740/1485 52/196 HS 3/4 1.5/1.8 4.4/6.8 4.0 875
AVGA-315MD-84 30/132 740/1485 60/221 HS 3/4 1.5/1.9 4.7/6.8 4.8 940
AVGA-315LB-84* 38/165 740/1490 74/276 HS 3/4 1.6/2.0 4.8/6.9 6.0 1145
AVGA-355MB-84 50/220 740/1490 100/370 HS 2 1.3/1.3 4.2/6.2 10 1560
AVGA-355LB-84 60/275 740/1490 120/460 HS 3 1.4/1.4 4.5/6.7 12 1730

Higher outputs, other voltages and frequencies on request.
* Utilization to insulation class F.
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Pole-changing three-phase motors with squirrel cage 400V, — 50 Hz

Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Types: AVGA Number of poles: 8/6 Fan design
<
n
(]
=
@
Type Rated output Rated speed Rated current Rotor class Starting Starting Moment Net weight o
torque current of inertia Q.
at 400V with direct-on starting J |2'
as a multiple of the
kW min—1 A rated torque  rated current kg m2 approx. kg

Pole-changing for 2 speeds with 2 separate windings,

Design for fan drive Speed 750/1000 min-1
AVGA-090LB-86 0.32/0.75 695/940 1.5/2.95 HS 3 1.9/1.8 25/3.2 0.0036 22
AVGA-100LB-86 0.45/1 720/960 1.7/3.0 HS 3 1.8/1.6 3.5/4.1 0.0086 35
AVGA-100LD-86 0.55/1.3 720/965 2.4/45 HS 3 1.5/2.1 3.0/4.1 0.01 35
AVGA-112MB-86 0.8/1.9 725/965 3.1/5.6 HS 3 1.6/1.9 3.7/4.9 0.017 38
AVGA-132SB-86 1.1/2.6 720/970 3.3/6.9 HS 3/4 1.3/2.0 3.8/6.1 0.033 59
AVGA-132MB-86 1.6/3.8 710/965 5/10 HS 5 2.6/2.8 3.3/5.3 0.045 72
AVGA-160MB-86 2.5/6 720/965 6.1/12.6 HS 4 2.4/1.8 6.2/6.4 0.094 108
AVGA-160LB-86 3.5/8 730/970 8.9/16.9 HS 4 2.011.9 6.0/6.3 0.127 130
AVGA-180LB-86 5.5/12.5 730/970 14.2/27 HS 3 1.71.5 4.7/5.1 0.19 176
AVGA-200LG-86 9.5/20 730/975 21/42 HS 4 2.4/25 5.2/6.2 0.33 282
AVGA-225SE-86 11/24 730/980 24/55 HS 4 2.3/2.7 4.9/6.2 0.46 305
AVGA-225ME-86 13/28 730/980 27/54 HS 4/5 2.3/2.5 4.8/6.2 0.55 315
AVGA-250ME-86 16/34 735/985 31/62 HS 3 1.8/1.7 5.5/6.5 1.0 420
AVGA-280SG-86 25/50 740/990 50/96 HS 4 2.11.8 5.5/6.0 1.7 605
AVGA-280MG-86 30/60 740/990 60/115 HS 4 2.11.9 5.9/6.0 2.06 670
AVGA-315SB-86 33/70 742/990 65/126 DS 4 2.5/1.6 6.7/6.1 3.38 795
AVGA-315MB-86 40/85 742/990 78/152 DS 4 2.7/1.6 6.9/6.3 4.06 890
AVGA-315MD-86 47/100 741/990 90/180 DS 4 2.4/1.6 6.6/6.1 4.84 960
AVGA-315LB-86 55/120 742/990 105/214 DS 4 2.6/1.6 6.9/6.5 6.0 1165
AVGA-355MB-86 70/150 741/991 135/265 HS 2 1.5/1.2 5.4/6.0 10 1520
AVGA-355LB-86 85/190 741/991 160/335 HS 2 1.5/1.4 5.8/6.3 12 1730

Higher outputs, other voltages and frequencies on request.
* Utilization to insulation class F.
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Pole-changing three-phase motors with squirrel cage
Totally enclosed fan-cooled, enclosure IP 55

400V, — 50 Hz
Class F insulation, Utilization to B

Types: ANGA Number of poles: 8/6 /4
Type Rated output Rated speed Rated current Rotor class Starting Starting Moment Net weight
torque current of inertia
at 400V with direct-on starting J
as a multiple of the
kW min—1 A rated torque  rated current kg m2 approx. kg
Pole-changing for 3 speeds with 2 separate windings,
one of which is Dahlander-connected Speed 750/1000/1500 min-1
ANGA-100LB-33 0.5/0.6/0.8 715/970/1455 1.9/2.2/2.0 HS 3 1.7/2.0/1.6 2.9/3.9/4.7 0.0086 35
ANGA-100LD-33 0.7/0.8/1.1 715/975/1460 2.8/3.2/2.95 HS 3 1.6/2.0/1.5 2.9/3.9/4.7 0.01 35
ANGA-112MB-33 0.9/1.1/1.5 700/960/1455 3.5/3.7/3.6 HS 3 1.7/1.5/1.4 3.4/4.1/5.5 0.0117 38
ANGA-132SB-33 1.3/1.6/2.2 720/975/1460 3.9/4.6/4.8 HS 4 1.9/2.0/1.8 3.7/4.5/6.0 0.033 59
ANGA-132MB-33 2.2/2.5/3.6 705/960/1445 7/7/7.6 HS 4 2.3/2.0/2.3 3.9/5.1/6.4 0.045 72
ANGA-160MB-33 3.3/4/5.5 725/975/1450 7.5/8.4/10.5 HS 4 2.1/2.0/1.6 5.8/5.9/6.3 0.094 108
ANGA-160LB-33 4.5/6/8 725/975/1455 10/12.2/14.5 HS 4 2.2/1.6/1.6 6.1/6.2/6.7 0.13 130
ANGA-180MB-33 6/8/11 725/975/1460 16/20/21 HS 4 21/1.9/1.4 6.2/6.5/6.2 0.16 162
ANGA-180LB-33 7/9114 730/980/1460 17.6/22/25.5 HS 4 2.3/2.0/1.4 6.4/6.8/6.2 0.19 176
ANGA-200LG-33 12/15/18.5 730/960/1450 27/32.5/33 DS 4 2.5/1.8/2.2 4.7/5.1/6.2 0.33 262
ANGA-225SE-33 16/20/26 725/980/1465 40/42.8/46.5 DS 4 2.5/2.2/2.2 5.0/6.1/6.5 0.46 305
ANGA-225ME-33* 19/22/30 725/980/1460 41/44/52 DS 4 2.5/2.3/2.0 5.1/6.3/6.2 0.55 315
ANGA-250ME-33 24/28/36 735/990/1480 50/57/62 DS 4 2.6/2.4/2.3 5.5/6.6/6.8 1.1 420
ANGA-280SG-33 31/37/50 740/990/1480 65/70/84 DS 4 1.8/1.4/1.6 5.0/5.5/6.4 1.73 605
ANGA-280MG-33 37/45/60 740/990/1480 80/87/102 DS 4 2.01.71.9 5.1/5.7/6.5 21 670
ANGA-315SB-33 43/55/68 740/990/1480 92/106/114 HS 3 1.5/1.5/1.5 5.5/6.3/6.9 4.2 795
ANGA-315MB-33 50/65/80 740/990/1480 100/123/133 HS 3 1.5/1.3/1.4 5.5/6.4/6.9 4.2 890
ANGA-315MD-33 60/75/95 740/990/1480 125/143/157 HS 3 1.5/1.3/1.4 5.6/6.5/7.0 4.7 960
ANGA-315LB-33 70/90/110 740/990/1485 150/171/181 HS 3 1.5/1.3/1.4 5.7/6.6/7.0 5.9 1165

Higher outputs, other voltages and frequencies on request.
*  Utilization to insulation class F.
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Pole-changing three-phase motors with squirrel cage 400V, — 50 Hz

Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Types: AVGA Number of poles: 8/6 /4 Fan design
<
n
(]
=
@
Type Rated output Rated speed Rated current Rotor class Starting Starting Moment Net weight o
torque current of inertia Q.
at 400V with direct-on starting J |2'
as a multiple of the
kW min—1 A rated torque  rated current kg m2 approx. kg

Pole-changing for 3 speeds with 2 separate windings,

one of which is Dahlander-connected, design for fan drive Speed 750/1000/1500 min-1
AVGA-090LB-33 0.22/0.3/1 700/950/1410 0.9/1.7/3.3 HS 3 1.8/1.8/1.7 2.5/3.0/3.5 0.0036 22
AVGA-100LB-33* 0.37/0.55/1.5 700/965/1440 2.1/2.8/4.8 HS 3 1.5/1.8/1.6 2.3/3.0/3.8 0.0051 35
AVGA-100LD-33* 0.45/0.7/1.9 710/955/1430 2.0/2.8/5.0 HS 3 1.4/1.5/1.3 2.6/3.3/4.6 0.0066 35
AVGA-112MB-33 0.6/0.85/2.4 715/980/1460 2.0/3.2/6.2 HS 3 1.6/2.1/1.6 3.2/4.2/5.1 0.0114 38
AVGA-132SB-33 0.75/1.3/3.7 730/980/1460 2.66/3.6/7.8 HS 3 1.8/1.5/1.4 4.4/5.3/6.7 0.022 59
AVGA-132MB-33 1/1.5/4.4 730/985/1470 4.2/5.8/10 HS 3 2.2/2.0/1.8 4.1/4.9/7.6 0.03 72
AVGA-160MB-33 1.6/2.2/6.6 725/980/1470 5.2/5.7/13.1 HS 4 2.0/1.9/2.0 3.6/5.1/6.5 0.068 108
AVGA-160LB-33 2.1/3.1/9 730/980/1470 6.7/8.1/17.6 HS 4 2.3/2.1/2.3 4.1/5.6/8.1 0.092 130
AVGA-180MB-33 3/4.5/13 725/985/1455 6.4/11.5/25 HS 4 1.9/1.9/1.9 5.2/6.4/6.5 0.158 162
AVGA-180LB-33 3.7/5.5/16 720/985/1455 8.4/15.7/32 HS 4 2.0/2.0/2.9 5.3/6.9/7.1 0.19 176
AVGA-200LG-33 5/7/20 725/980/1465 10.5/14.3/38 HS 4 2.3/1.8/2.6 5.2/6.0/6.7 0.33 262
AVGA-225SE-33 6/9/27 730/985/1470 12.8/19.5/47.5 HS 5 2.7/2.0/2.7 5.6/6.8/7.0 0.46 305
AVGA-225ME-33 7/10.5/32 735/985/1470 15.2/23.8/59 HS 5 2.7/1.8/2.2 5.0/5.1/6.0 0.55 315
AVGA-250ME-33 8/12/35 735/990/1475 17.1/24.7/60 HS 5 2.2/1.6/2.3 5.0/6.0/7.4 1.0 420
AVGA-280SG-33 14/21/60 740/990/1480 26.6/37/95 DS 4 1.4/1.3/1.8 4.6/5.8/7.0 1.7 605
AVGA-280MG-33 17/25/70 735/990/1480 34.2/48.5/119 DS 4 1.6/1.5/1.7 4.3/5.4/6.3 21 670
AVGA-315SB-33 18/26.5/75 740/990/1480 38/55/126 HS 3 1.4/1.3/1.5 5.0/5.5/7.0 4.2 795
AVGA-315MB-33 21.5/32/90 735/990/1480 41.8/62.7/150 HS 2 1.3/1.2/1.3 4.8/6.5/6.5 4.2 890
AVGA-315MD-33 25/37/105 740/990/1485 52.3/77/176 HS 2 1.3/1.3/1.6 5.2/6.5/7.5 4.7 960
AVGA-315LB-33* 31/45/132 740/990/1485 64.6/94/222 HS 2 1.3/1.2/1.5 5.5/6.8/7.6 5.9 1165

Higher outputs, other voltages and frequencies on request.
* Utilization to insulation class F.
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Series A.../ E..., Dimension drawings

Frame size Design IM B3 IM B3 IM B5 IM B35 IMB14 1 IM B34 1
— Number of IM V5 IM V5 IM V1 IM V15 IM V18 IM V5/IM V18
poles IM V6 IM V6 IM V3 IM V36 IM V19 IM V6/IM V19
Terminal box Terminal box Terminal box Terminal box Terminal box Terminal box
on top side-mounted on top on top on top on top
090-180 Standard MLA00-0026 | MLA00-0027
Noise grade 1
090-315M MLAO00-0025
090-355 MLAO00-0023 | MLA00-0001 | MLA00-0024
132-355 Noise grade 3 MLAO00-0061 | MLA00-0067 | MLA00-0062 | MLAO00-0063
090-315 with cable entry MLA00-0031 MLA00-0032 | MLA00-0093 | MLA00-0033
(without terminal box)
090280 MLAO00-0034 MLAO00-0035 | MLAO00-0036
Forced ventilation axial
315-355 MLAO00-0103 MLAO00-0104 | MLAO00-0105
071-315 Terminal box M 143666

1 In accordance with DIN EN 50347 only the flanges up to the size FT 165 standardized

The indicated dimension drawings are included in the Appendix of this technical list from Page 247 in
ascending order.

For the mounting types IM B3, IM B5 and IM B35 with terminal box on top the single dimension drawings are
available in the output tables of the CD version (not in the printed version of this technical list).
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Water-cooled motors, Series ANWA

Structural description

Three-phase motor, type ANWA, mounting IM B3, cooling system IC 71 W

y—

General notes

The advantages of water cooling
are as follows:

Reduction of the sound pressure
level compared to totally enclosed
fan-cooled three-phase motors of
the same output and frame size.
The heat of the motor is well dissi-
pated and does not influence its
direct surroundings. Smaller exter-
nal dimensions. Higher outputs.
Good vibration damping.

Construction

The motor frame with its water
chambers is steel welded.

For water cooling the jacket of the
frame is designed with a double
wall. The cooling water flow guar-
antees high-speed circulation and
thus a uniform cooling.

Bearings, terminal box, insulation
of the stator winding, enclosure
and painting are identical with the
totally enclosed fan-cooled motors
in this technical list.

Protection against condensed
water

All motors are equipped with drain
holes which are closed by an en-
closure—specific plug which en-
sures the proper draining of any
condensed water.

Damage to the winding due to the
collection of water inside the wind-
ing-head areas is thus avoided.
For extreme operating conditions,
the sealing of both the terminal
box and the winding-head areas
with a silicon-rubber compound is
recommended.

Motor protection

As additional protection we recom-
mend thermal motor protection by
means of PTC-thermistors.
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Output

The rated outputs and operating
data given in the tables are valid
for duty-type S 1 according to
DIN EN 60034-1 at a rated fre-
quency of 50 Hz and the rated
voltage.

Cooling water requirement

The cooling water requirement as
indicated in the tables is based on
an inlet temperature of T, = 20°C
and an outlet temperature of

T, = 40°C. For other temperatures
the quantity has to be multiplied
by the factor k according to the
diagram below, e.g. T, = 20°C and
T, = 30°C result in a factor k = 2.

4

3 / /
/ /

[T - 20002 / /
Ta 20} 30°C / /
P A ooc A

1
0 5 10 15 20 25 °C 30
Te —==

Inlet temperature of cooling water
at least 20°C.

The quality as well as the sedi-
ment of the cooling water have to
be stated in your order.

Max. permissible sediment in the
cooling water is 10 mg/l.

Special designs

On request water-cooled three-
phase motors can be additionally
equipped with PTC thermistors for
monitoring of the bearings, SPM
detectors for vibration monitoring
of the bearings, meter for cooling
water flow control, space heater,
reverse lock or tachometer.
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Water-cooled motors, Series ANWA, Output tables,

Three-phase motors with squirrel cage 400V, 500V, 690V — 50 Hz
Water-cooled, enclosure IP 55 Class F insulation, Utilization to B

< Types: ANWA Number of poles: 2, 4, 6

2

P

Q

(7]

o

g Type Rated Rated Rated Effi- Power  Rotor Starting Breakd. Starting Moment of ~ Cooling- Net

(=] output speed current  ciency factor  class torque torque current inertia water  weight

at n with direct-on starting J require-
400v as a multiple of the ments
rated rated rated approx. approx.
kw min—1 A % cosg torque torque current kg m2 I/min kg

Speed 3000 min-1
ANWA-200LG-02 37 2940 64 91 0.92 DS 4 1.9 21 6.5 0.16 3.1 300
ANWA-200LJ-02 45 2940 79 92 0.9 DS 4 21 2.3 6.6 0.17 3.3 320
ANWA-225ME-02 55 2950 95 92 0.9 DS 4 1.9 2.2 6.3 0.23 4.0 410
ANWA-250ME-02 75 2955 143 925 0.85 DS 4 1.8 25 6.3 0.41 4.9 550
ANWA-280SG-02 90 2965 162 93 0.87 DS 4 1.8 1.8 6.5 0.72 5.4 660
ANWA-280MG-02 110 2970 190 945 0.87 DS 4 1.9 1.9 6.8 0.88 5.2 750
ANWA-315SB-02 132 2975 223 95 0.89 HS 2 1.1 2.3 6.2 1.75 5.6 990
ANWA-315MB-02 160 2975 273 95.2 0.89 HS 2 1.1 2.3 6.2 2.0 6.5 1090
ANWA-315MD-02 200 2975 340 95.5 0.89 HS 2 1.1 2.3 6.2 2.3 7.5 1140
ANWA-315LB-02 250 2985 423 95.8 0.89 HS 2 1.1 2.3 6.2 2.8 8.8 1290
ANWA-355MB-02 300 2980 506 96 0.89 HS 2 1.0 23 6.2 3.0 10 1550
ANWA-355LB-02 375 2980 632 96 0.9 HS 2 1.0 2.3 6.2 3.5 12.5 1780
Speed 1500 min-1
ANWA-200LG-04 37 1470 70 92 0.84 DS 4 2.4 2.0 6.3 0.21 2.8 300
ANWA-225SE-04 45 1475 85 92 0.83 DS 4 2.6 2.4 6.3 0.32 3.3 370
ANWA-225ME-04 55 1470 100 925 0.86 DS 4 2.3 21 6.2 0.37 3.8 410
ANWA-250ME-04 75 1475 135 93 0.86 DS 4 1.9 2.4 6.3 0.7 4.5 550
ANWA-280SG-04 90 1480 165 93.5 0.84 DS 4 2.0 1.9 7.0 1.2 5.0 660
ANWA-280MG-04 110 1480 200 94 0.84 DS 4 2.0 2.0 7.0 1.42 5.6 750
ANWA-315SB-04 132 1475 238 945 0.85 DS 4 1.8 2.0 6.2 2.76 6.2 990
ANWA-315MB-04 160 1480 285 94.8 0.85 DS 4 1.8 2.0 6.2 3.15 7.0 1090
ANWA-315MD-04 200 1480 352 95 0.85 DS 4 1.9 2.0 6.2 3.5 8.4 1140
ANWA-315LB-04 250 1485 437 96 0.86 HS 2 1.1 2.2 6.2 4.2 8.4 1290
ANWA-355MB-04 315 1485 551 96.1 0.86 HS 2 1.0 2.2 6.2 5.6 10.2 1550
ANWA-355LB-04 375 1485 655 96.2 0.86 HS 2 1.0 2.2 6.2 6.5 11.8 1780
Speed 1000 min-1
ANWA-200LG-06 22 970 42 89.5 0.84 DS 4 2.3 2.0 5.2 0.28 21 300
ANWA-200LJ-06 30 960 61 88 0.82 DS 4 1.9 1.7 45 0.28 33 320
ANWA-225ME-06 37 980 74 91 0.81 DS 4 25 21 5.7 0.51 3.0 410
ANWA-250ME-06 45 980 89 915 0.8 DS 4 21 21 6.7 0.9 3.4 550
ANWA-280SG-06 55 980 99 925 0.87 DS 4 21 2.0 6.3 1.6 3.6 660
ANWA-280MG-06 75 980 134 93 0.87 DS 4 21 2.0 6.4 1.9 4.5 750
ANWA-315SB-06 90 980 162 94.1 0.85 DS 4 21 21 6.0 25 45 990
ANWA-315MB-06 110 980 199 94.3 0.85 DS 4 21 21 6.2 3.0 5.3 1090
ANWA-315MC-06 132 985 237 945 0.85 HS 2 1.2 2.6 6.0 3.6 6.2 1140
ANWA-315MD-06 160 985 290 945 0.85 HS 2 1.2 2.0 6.0 3.6 7.5 1140
ANWA-315LB-06 200 990 356 95.2 0.85 HS 2 1.2 21 6.0 4.5 8.1 1290
ANWA-355MB-06 250 990 446 95.2 0.85 HS 2 1.0 2.0 6.0 7.8 10.1 1550
ANWA-355LB-06 315 990 570 95.2 0.85 HS 2 1.0 2.0 6.0 8.9 127 1780

Higher outputs, other voltages, frequencies and other output assignments to the frame sizes on request.
1 Cooling-water inlet temperature Tg = 20°C.
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Three-phase motors with squirrel cage 400V, 500V, 690V — 50 Hz

Water-cooled, enclosure IP 55 Class F insulation, Utilization to B
Types: ANWA Number of poles: 8 <
n
]
=
(]
7]
o
Type Rated Rated Rated Effi- Power  Rotor Starting Breakd. Starting Moment of Cooling- Net g
output speed current  ciency factor  class torque torque current inertia water  weight -
at n with direct-on starting J requmﬁ-
400V as a multiple of the ments
rated rated rated approx. approx.
kW min—1 A % cosg torque torque current kg m2 I/min kg

Speed 750 min-1

ANWA-200LG-08 18.5 715 38 86.5 0.81 DS 4 1.9 1.7 4.2 0.28 2.3 300
ANWA-225SE-08 22 720 47 87 0.78 DS 4 21 1.9 4.2 0.45 2.6 370
ANWA-225ME-08 30 725 64 88.5 0.75 DS 4 2.0 1.8 4.0 0.52 3.1 410
ANWA-250ME-08 37 725 77 89 0.78 DS 4 21 1.9 4.3 0.9 3.7 550
ANWA-280SG-08 45 730 88 92 0.8 DS 4 2.0 1.8 5.3 1.6 3.2 660
ANWA-280MG-08 55 735 108 92 0.8 DS 4 2.1 1.9 5.3 1.9 3.8 750
ANWA-315SB-08 75 735 142 93 0.82 DS 4 21 21 5.8 2.7 45 990
ANWA-315MB-08 90 735 171 93.2 0.82 DS 4 2.1 2.0 5.8 3.2 5.3 1090
ANWA-315MC-08 110 730 204 93.7 0.83 HS 2 1.0 2.0 5.5 4.7 5.9 1140
ANWA-315MD-08 132 730 244 94 0.83 HS 2 1.0 2.0 5.5 4.7 6.7 1140
ANWA-315LB-08 160 730 294 94 0.83 HS 2 1.0 2.0 5.5 6.0 8.2 1290
ANWA-355MB-08 200 730 366 94.5 0.83 HS 2 1.0 2.0 5.5 12.4 9.3 1550
ANWA-355LB-08 250 730 459 94.6 0.83 HS 2 1.0 2.0 5.5 14.7 1.4 1780

Higher outputs, other voltages, frequencies and other output assignments to the frame sizes upon request.
1 Cooling-water inlet temperature T = 20°C.

Series ANWA, Dimension drawings

Frame size IM B3 IM B5,
IM V1,
IM V3
200
225
250
MLAO00-0037 | MLAO0O0-0038
280
315
355

The indicated dimension drawings are included in the Appendix of this technical list from Page 247 in
ascending order.
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Brake motors, Series ABGA

Frame sizes 090-225, cast iron frame

Mechanical construction

Brake torque 32 to 400 Nm

Modern manufacturing technology
made the brake motor to be a spe-
cial driving component in engineer-
ing technology. Higher working
speeds at switching operation si-
multaneously with a reduction of
non-productive waiting times are
required for rationalization of
driven machines. The brake motor
allows short stopping times of the
rotating masses even at a high
switching frequency. Another im-
portant field of application of the
brake motors is the holding of
loads and restoring torques.

Our brake motor consists of a
three-phase asynchronous motor
which is connected with one brake
as a unit. With its compact design
the brake motor is an ideal compo-
nent in drive technology wherever
possibly short stalling times are re-
quired. At the same time the
known advantages of the three-
phase asynchronous motor with
squirrel cage are still given.

This brake motor is suitable for
various braking problems. It can
also be used for switching opera-
tion at a high switching frequency,
high deceleration accuracy and
long service life as well as a power
brake motor with a high working
capacity. The brake motor is also
perfectly suitable to drive hoisting
units and travelling equipment.
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Special features of the

spring-loaded single-disk brake

® Brakes comply with the
DIN VDE 0580 standard

® Holding brake due to spring
pressure actuation

® Microswitch for air gap control
as option (from brake size 12)

® Brake torque active in current-
less condition (closed circuit
brake)

® Robust and simple design

e High operational safety due to
long service life

® Brakes are designed for Class F
insulation

® |arge working air gap makes an
automatic readjustment unnec-
essary

® In case of an extremely high
wear the working air gap is
easily readjustable

® Brake torque adjustment be-
tween 100% and approx. 60%
possible

® Manual release with automatic
restoring mechanism

e Corrosion-proof brakes
Asbestosfree friction linings

® Brakes are designed for a
100% duty cycle

Detailed description also see
“Electrical connection®.

The standard voltages for the
brake coils are: 24V, 103V, 180V,
205V +5% —10%. Ratio brake con-
trol voltage/type of rectifier/brake
coil voltage see “Connection dia-
grams*.

FLENDER LOHER Business Unit IM



Spring-loaded single-disk brake

Electrical connection
Operating times
Connection diagram

Electrical connection

In addition to the motor terminals
the terminal box also includes a
bridge-connected rectifier for the
usual 230V ~ brake control volt-
age. For higher brake control volt-
ages a single-way rectifier with
zero diodes can be fitted, or the
connection has to be made via an
intermediate transformer which,
however, is not part of our delivery.
In cases where the operational
voltage of the motor is different
from the brake control voltage, a
separate brake control voltage has
to be supplied by an additional ter-
minal.

Brake operating times

The operating times can be taken
from the opposite table and are
also shown in the diagram.

a) AC-side switching: Extended
switching-on time (delayed
brake response). The switching-
off time is the same as for
DC-side switching.

b) DC-side switching: Short opera-
ting time, short switching-on
time (fast brake response).

Connection diagram for brake
motor with spring-loaded disk
brake
— Brake connected for alternating
current.
(as supplied)

:ICTI::[?Z::TFZ): leﬁ:i”‘ Rectifier
iy
e

NIL2)

Brake control voltage

Torque-time characteristic depending on the excitation voltage:

M
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o
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©
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T
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The following operating times will result:
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Delayed response
for switching

Rise time of the
brake torque
Switching-on time
Switching-off time
Slipping time

Brake size | Brake charac- | Max. permissible Transition Operating times at Sjyrated
teristic torque | switching at unique switching
at connection frequency
My Qe Sha Switching-on direct Switch-
current ing-off
[Nm] I h] tyq t12 ty ta
12 32 24000 30 28 25 53 115
14 60 30000 28 17 25 42 210
16 80 36000 27 27 30 57 220
18 150 36000 20 33 45 78 270
20 260 80000 19 65 100 165 340
25 400 120000 15 110 120 230 390

1 Minimum brake torque at run-in friction elements.

The times mentioned in the table are for DC-side switching.

In case of AC-side switching the t-values for the brakes will be higher by

about 6 times.

Please observe the control
voltage of the brake on the rating
plate.
— Brake connected for direct and
alternating current.
(Additional switch contact K nec-
essary; reconnect brake connec-
tion cable from + to 1)

Brake coil

w2 U2 v2 ——
m Rectifier
o on °l2
t-Jm t-’v1 le o |2
—e|!
O -—
Q|+

u L2 L3 L N(L2)

Brake control voltage

FLENDER LOHER Business Unit IM

Alternating Type of Direct current
voltage rectifier voltage
(Brake control brake coils
voltage)

230V Bridge 205V

400V Single-way 180V

Motors of this technical list which
are designed for the rated voltage
range acc. to DIN IEC 60038 (e.g.
380V—420V, = 5%) are equipped
with brakes, meeting the require-

ments of this voltage range.
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Spring-loaded single-disk brake

Technical data of the brake
Torque adjustment

Operating location
as required.

Corrosion protection
The brakes are protected against

Pole-changing brake motors
on request.

Brake motors

with increased switching frequency

corrosion. on request.
Allocation of the characteristic
torque to the motor size
My [Nm]
Frame size 090 16
Frame size 090 32
Frame size 100 32
Frame size 112 32
Frame size 112 60
Frame size 132 80
Frame size 132; 160 150
Frame size 160; 180; 200 260
Frame size 180; 200; 225 400
Technical data of the brake
Brake size 10 12 14 16 18 20 25
Char1acteristic torque Mg 16 32 60 80 150 260 400
[Nm]
Brake torque in %
at 1500 [min-1] 83 81 80 79 77 75 73
at 3000 [min—1] 76 74 73 72 70 68 68
mﬁ-_flpeed 3000 3000 3000 3000 3000 1500 1500
Power input
1 11
Poo-c [Watl] 30 40 50 55 85 00 0
Mass [kg] 25 35 5.2 7.9 12 19.3 29.1
gﬂ[okfgen?;]gf inertia 0.0002 0.00045 0.00063 0.0015 0.0029 0.0073 0.02
max. air gap
adjustment [mm] 15 2.0 25 3.5 3.0 4.0 4.5
min. brake rotor thickness [mm] 7.5 8.0 7.5 8.0 10.0 12.0 155
max. perm. switching per
operation WE [KJ] 12 24 30 36 60 80 120
Switchability up to 0.1 mm
friction Wi 0.1 [Nm] on request
Operating air gap [mm] min. 0.3 0.3 0.3 0.3 0.4 0.4 0.5
max. 0.75 0.75 0.75 0.75 1.0 1.0 1.25

1 See output tables for possible allocation to motor frame sizes.

2 Rotating parts of the brake

The brake coil has normally a sup-
ply voltage of 205V-.

Further standard voltages for the
coil are 24V—, 103V- and 180V-.
Other supply voltages against sur-
charge. Voltage tolerance =10%
acc. to DIN VDE 0580/

DIN IEC 60038.
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Torque adjustment

The rotor with brake linings is con-
nected by the toothed hub to the
motor shaft. In currentless condi-
tion the compression springs are
pressing the armature disk against
the rotor. This pressure generates
the brake torque.

The transmissible brake torque is
changed by modifying the spring
load.

FLENDER LOHER Business Unit IM

The brake is provided with an ad-
justment ring. By turning of the ad-
justment ring the spring load and
consequently the brake torque can
be changed. Compression springs
are guided by pressure bolts.



Brake with manual release
Noise behaviour

Brake with manual release

Optionally the brake is available
with manual release. Pulling the
hand release lever in de-energized
state causes the armature disk to
be drawn over the tension bolts
against the compression springs in
the magnet unit, resulting in an air
gap between rotor and armature
disk. Thus the brake is mechani-
cally released and the shaft is eas-
ily rotatable. During operation the
hand release lever is kept in its
normal position by the compres-
sion spring on the tension bolt.

1 Armature disk
2 Compression spring
3 Rotor
4 Toothed hub
5 Shaft
6 Intermediate flange
7 Magnet unit
8 Manual release
9 Adjustment ring
11 Cover ring
12 Sleeve bolt

Noise behaviour

During operation the noise beha-
viour of the brake motor is not in-
fluenced by the brake. The sound
pressure level is indicated in the
noise data tables for three-phase
motors without brake (see page
17). However, abrupt noises are
caused at release or disengage-
ment of the brake. These can be
measured using the A-rated pulse
sound pressure level according to
DIN EN ISO 1680 (see table).

Manual release

Air gap “s“ is the distance between the armature disk (1) and the washer (15).
Dimension “s* must be observed for mounting of the manual releases:

Brake size sig (mm) s *01 (mm)
12 Service brake
14 0.3 15 (Siamax appr. 2.5 x sg)
16
18 0a , Holding brake with
20 . emergency stop
operation
25 0.5 25 (Siamax appr- 1.5 x i)
Attention:

Also with a reduced characteristic torque the adjustment of the air gap is to be readjusted for safety
reasons when dimension sjimax is reached.

A-pulse sound pressure level

Brake size Lar (approximate values)
132 76 dB (A)
160 80 dB (A)
180, 200, 225 83 dB (A)

FLENDER LOHER
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Basis of calculation

A brake is essentially designed in
accordance with the required
brake torque M;eq. The masses to
be decelerated (moments of iner-
tia), the relative speeds as well as
the switching frequencies must be
included into the calculations. Mar-
ginal conditions, like e.g. ambient
temperature, air humidity, dust
load etc. and installation position
should be known. For extreme/
critical application conditions it is
necessary to consult the manufac-
turer.

Design is to be made under con-
sideration of the VDI directives
2241.

The friction surfaces must
always be free from oil and
grease.

Safety factor

In order to obtain the required
transmission safety even at ex-
treme operational conditions, the
calculated brake torque should in-
clude the safety factor K the size
of which is to be chosen depend-
ing on the operational conditions.

K=2

Load types

In practical application the follow-
ing load types occur in most
cases:

M, =M, K = M

M, = Jr ~An0t
9.5 - (1= %)

M,, = JL—A”“t ‘K
9.5 - (1= %)

Dynamic and static load

In most of the application cases a
mixed load is concerned, since a

dynamic load has to be added to

the static load torque.

94

Mreq = (Ma :tML) 'KéMK

J. - An,
Mreq = jtlz :t ML
9.55 - (t3 - —)

2

- K = My

+ M_ = to be applied e.g. when a
load is decreased

— M. = for a normal braking
operation

Rough determination of the
required brake torque

and the frame size respectively:
If only the input power to be trans-
mitted is known, the required
torque or brake torque can be
determined as follows:

- P <
My, = 95500 K = My

Thermal load

If high switching frequencies and
frictional work/switching cycle are
to be expected it is recommended
to check the thermal calculation of
the brake.

The frictional work per switching
cycle is calculated from:

s - An} M
T 1825 Mg+ M,

— M, = to be applied e.g. when a
load is decreased

+ M = for a normal braking
operation

The permissible frictional work per
switching cycle at given switching
frequency is indicated in the dia-
gram on page 95. If the frictional
work per switching cycle is known
the permissible switching fre-
quency can be taken from the
aforementioned diagram.
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Basis of calculation

Applied symbols and definitions:
P [kW] Input power

Mk [Nm] Characteristic torque of the brake
M_ [Nm] Load torque

Meq [INm]  Required brake torque

M, [Nm] Retarding torque

Ang [min~"] Initial relative speed of the brake

JL [kgm?] Mass moment of inertia of all drive components
reduced to the shaft to be decelerated

t1  [8] Switching-on time, t1 = t11 + t12

to  [¢] Switching-off time (time from the beginning of
the torque decrease until 0.1 My is reached)

t3 [¢] Slipping time
(time during which a relative movement between
input and output occurs with the closed brake)
This time depends on the application e.g.
switching frequency, required deceleration ...

t11 [8] Delayed response for switching
(time from disconnection of the voltage until the
beginning of the torque increase)

ti2 [8] Rise time of the brake torque
K Safety factor
Q [V Calculated frictional work per switching cycle

Qperm [J] Max. permissible frictional work per switching cycle
Sn [h]  Switching frequency, i.e. the number of braking operations
regularly distributed over the unit of time

5] 1]
105 =20
18T
T AN
C16 1, N
1211 SN
Py W
10 ‘EE&!!! e masy
N
Ub L\
= ™ N o
= N
£ 103 o
E $
g N HH o
(@] AN i
102 \‘ R
Permissible frictional work Qperm depending
10 on the switching frequency Sp
1 10 102 103 104
Sh (]
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Example

Example
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The following technical data are known:
P =3kwW

Ang = 1450 min~!

JL = 0.52 kgm? total

t3 =2s

M. =15Nm

Sh = 6 operations/h

Rough determinations of the required brake torque
and the frame size respectively:

P
My = 9550 - - K

3 5=
M, = 955075+ 2 = 40 Nim

Preliminarily selected brake size 14
Determination of the required brake torque

J. - An,
My, = [0 - M |- K
9.55 - (t3 - —)

2

ti, = 0.025s (see Page 91)

0.52 - 1450
9.55 - (2 — 4%)

2

—15] 2 = 54.85 Nm

req —

Therefore brake size 14 is selected
My = 60 Nm > M,,, = 55 Nm
Checking of thermal calculation

s - An} M
T 1825 My £ M,

_052-1450° 60  _
1825 (60 +15) 2

Calculated switching Q = 4792 J / switching cycle.
From the diagram on page 95 results for the
brake size 14 at S;, = 6 h~1 a permissible
switching of 30000 J.

Q =4792J < Qe = 300007

The brake is correctly designed.

96 FLENDER LOHER Business Unit IM



Three-phase brake motors with squirrel cage

Sectional view
Design
Antifriction bearings

Sectional view

Brake motor Type ABGA-200 with spring-loaded single-disk brake

Design

The surface-cooled brake motors
are equipped with a spring-loaded
single-disk brake with two
asbestosfree lining surfaces. For
this purpose the end shield on the
non-driving end is especially
designed and made of grey-cast
iron. The bearing sizes are
indicated in the table. As regards
the other mechanical features the
brake motors are identical with the
totally enclosed fan-cooled
three-phase motors.

The brakes and fans of the motors
included in this catalogue are
suitable for both directions of
rotation.

Antifriction bearings

The enclosure of the motor is

IP 55. Other enclosures are
possible on request. Upon special
request the brake is supplied with
hand release lever in order to turn
the shaft even in de-energized
state.

All brakes are delivered with
torque adjustment.

The spring-loaded brake is an
electro-magnetic device for dry
running, for which the power of an
electro-magnetic field is utilized to
release the braking effect
generated by the spring load. The
spring-loaded brake is
decelerating in de-energized state
and releases under current.

End shield, non-driving end
Rotor with brake linings
Adjusting screw

Toothed hub

Armature disk

Magnet unit, complete
Hand release lever, compl.
Sealing rings (type Seeger)
Fan

Fan cover

Adjustment ring

SISISICICISIOIGICIOION

Dust-protection ring

The brake motors distinguish by
the following characteristics: Short
switching times, high operational
safety, convenient dimensions,
little space requirement, low
moment of inertia.

The main fields of application are:
Load braking, deceleration of
inertia masses, reduction of
coasting times, emergency
braking, precision adjustment.

Brake motors with higher outputs,
other voltages, frequencies and
number of poles as determined in
the output tables as well as in
pole-changing design can also be
supplied.

Grease life with permanent lubrication Grease quantity in
Frame size Number of DE-bearing NDE-bearing in operating hours at rated speed: grammes per bearing
poles 3000 min-T 1500 to 750 min~1 Grease filling for permanent
lubrication
090 2-8 6205-2Z C3 6205-2Z C3 24000 33000 11
100 2-8 6206-2Z C3 6205-2Z C3 24000 33000 15
112 2-8 6306-2Z C3 6206-2Z C3 33000 33000 25
132 2-8 6308-2Z C3 6208-2Z C3 24000 33000 50
160 2-8 6309-2Z C3 6210-2Z C3 24000 33000 70
180 4-8 6310-2Z C3 6210-2Z C3 24000 33000 80
200 4-8 6212-2Z C3 6212-2Z C3 24000 33000 60
225 4-8 6213 C3 6213 C3 17000 33000 70

The indicated grease life is applicable for an ambient temperature of max. 40°C.
For every 15°C temperature rise, the lubrication time is to be reduced by half of the value indicated in the table.
Twice the grease life can be expected at an ambient temperature of < 25°C, however 33 000 h at a maximum.

FLENDER LOHER Business Unit IM
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Special designs

Three-phase brake motors with squirrel cage

Frame size 090 100 112 112 132 160 180 200 225
Mounting types IM B6, IM B7, IM B8, IM B9, IM B15,

IM V5, IM V6, IM V8, IM V9 O O O O O O O O O
IM B5 [ ] [ ] [ ] [ [ [ [ [ [
IM B35, IM V1, IM V3 [ J [ J [ J [ J [ J [ J [ J [ J [ J
IM B34, IM B14, IM V18, IM V19 1 [ J [ J [ J [ J [ J [ J o A A
Protective cover for IM V1, IM V5, IM V8, IM V10, IM V18 [ ) [ J [ J [ J [ [ [ [ [
Enclosure IP 56 [ J [ [ [ [ [ [ [ [
Radial shaft sealing ring at driving end [ J [ J [ J [ J [ J [ [ [ [
Labyrinth ring for external bearing sealing N N N N N N N N N
Fixed bearing at driving end [ J [ J [ J [ J [ J [ [ [ [
Fixed bearing at non-driving end O O O O O O O O O
Reinforced bearing (roller bearing at driving end) N N N N N [ J [ J [ J [
Flange with tolerance R (reduced) acc. to DIN 42955 [ J [ J [ J [ J [ J [ [ [ [
Fan made of aluminium alloy [ ) [ ) [ ) [ ) [ [ [ N N
Forced ventilation [ J [ J [ J [ [ [ [ [ [
Second standard shaft end (reduced) [ J [ J [ J [ J [ J [ [ [ [
Non-standard shaft end [ J [ J [ J [ [ [ [ [ [
Non-standard flange [ J [ J [ J [ J [ J [ [ [ [
Non-standard voltage and/or frequency [ J [ J [ J [ J [ J [ [ [ [
Dual voltage design A A A A A A A A A
Built-in PTC thermistors [ J [ J [ J [ [ [ [ [ [
Built-in space heater [ J [ J [ J [ J [ J [ [ [ [
SPM-nipples or SPM-detectors installed N N N [ J [ J [ J [ J [ [
Tachometer N N N [ ) [ ) [ ) [ ] [ [
Other colours than RAL 7030 [ J [ [ [ [ [ [ [ [
Special painting N08, N14, Z21, Z05, J08, S10, G04 [ J [ J [ J [ J [ J [ J [ [ [
1 Only up to frame size 090-112 acc. to DIN 42677 A on request O no extra charge

N cannot be supplied @ extracharge

Following special versions are available on request:

Brake motors with additional
flywheel mass:

The additional flywheel mass is for
jerk-free starting and braking and
is mounted under the fan cover.

Brake motors with forced
ventilation:

In order to obtain a higher switch-
ing frequency, the brake motors
can be equipped with forced ven-
tilation. In these cases the outside
fan is driven by a motor fitted in
the fan cover.
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Brake motors with holding
brake:

In this case the brake is dimen-
sioned according to the braking
torque instead of the switching
power or frequency. Please con-
tact us in such cases.

Pole-changing brake motors:
The brake motors are also avail-
able as two-step pole-changing
motors for constant torque with
outputs and speeds according to
this technical list for TEFC three-
phase motors.

FLENDER LOHER Business Unit IM



Spare parts
Three-phase brake motors with squirrel cage

Type series A

4.10)(4.16)(4.01)(4.12 4.10 ) (4.14 ) (4.01)(4.12 4.32}(4.05)(4.34 }(4.30) (4.32)(4.05)(4.36)(4.30

HO! i (O )

d

4.24)(4.26 @ 4.22 4,24 444 4,42 @ 4,46) (4.4

DOOOE
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Spare parts

Three-phase brake motors with squirrel cage

.00 Stator, complete

.03 Stator core with winding
.06 Stator housing

.10 Mounting feet, unmachined

(1 pair)

1
1
1
1

2.00 Rotor, complete (balanced)

3.01 End shield, DE
3.02 Flange shield, DE
3.21 End shield, NDE

4.01 Bearing, DE

4.05 Bearing, NDE

4.10 Outside bearing cap, DE
4.12 Inner bearing cap, DE

4.14 Resilient preloading ring, DE
4.16 Grease guide disk, DE

4.18 Centrifugal disk, DE

4.22 Felt packing ring, DE

4.24 Outside gasket, DE

4.26 Inner gasket, DE

4.30 Outside bearing cap, NDE
4.32 Inner bearing cap, NDE
4.34 Resilient preloading ring, NDE
4.36 Grease guide disk, NDE
4.38 Centrifugal disk, NDE

4.42 Felt packing ring, NDE

4.44 Outside gasket, NDE

4.46 Inner gasket, NDE

5.01 External fan, complete
5.10 Fan cover, complete

5.21 Protective cover, complete
5.30 Spring fastener

6.03 Base of terminal box
6.05 Terminal box cover

6.10 Cable entry

6.15 Terminal board, complete
6.16 Bushing terminal

6.17 Accessory terminal

6.20 Clamping

6.29 Rectifier

6.63 Base of terminal box
6.65 Terminal box cover
6.77 Accessory terminal

7.01 Brake
7.02 Intermediate flange

100

The parts shown are available in
different sets depending on type,
size, mounting and enclosure.
They are available from our works.
All other parts such as bolts,
spring washers etc. are available
anywhere.

When ordering spare parts,
please state:

Spare part designation

Motor type
Serial number

Example:

3.01 End shield, DE
ABGA-200LG-08
3 386 388
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Brake motors, Series ABGA, Output tables

400V, 500V, 690V — 50 Hz

Three-phase brake motors with squirrel cage Insulation class F. Utilization to B

Totally enclosed fan-cooled, enclosure IP 55 Outputs according to DIN EN 50437
Types: ABGA Number of poles: 2, 4 <
Brake control voltage 230V ~ A
=
(]
7]
o
Q.
Type Rated Rated Charac- Rated Rated  Effi- Power Rotor Starting Breakd. Starting Moment Fre- Weight |2'
output torque teristic  speed current ciency  factor class torque torque current of inertia  quency for foot-
My torque at n with direct-on starting as a Motor + of no- mounted
400V multiple of the Brake load design
rated rated rated Im Etarts
torque  torque  current sm
Ty b approx.
kW Nm Nm min~1 A % cos ¢ Ma/MN MMy 1o/l kgm? h-1 kg

Speed 3000 1/min

ABGA-090LX-02 1.5 5.1 16 2835 3.2 78.4 0.88 HS 5 25 2.7 5.9 0.002 3000 26
ABGA-090LB-02 22 7.5 32 2850 4.6 81.7 0.88 HS 5 29 3.0 6.4 0.00226 2700 27
ABGA-100LB-02 3 9.9 32 2880 6 84.2 0.88 HS 5 2.7 3.0 7.0 0.0040 1200 39
ABGA-112MB-02 4 13.3 32 2880 7.5 85.5 0.92 HS 5 2.9 3.5 7.2 0.0067 1100 44
ABGA-132SB-02 5.5 18.1 80 2900 10.8 86.5 0.88 HS 5 3.0 3.3 6.6 0.0135 900 60
ABGA-132SD-02 7.5 24.6 80 2910 14.5 88 0.88 HS 5 3.4 3.8 7.4 0.0155 900 63
ABGA-160MB-02 1 36 150 2920 21 88.5 0.87 HS 5 2.7 2.9 5.9 0.0371 700 123

Speed 1500 1/min

ABGA-090LX-04 1.1 7.5 16 1405 2.7 77 0.82 HS 4 2.1 23 5.0 0.0031 4500 26
ABGA-090LB-04 1.5 10.1 32 1410 3.4 79 0.83 HS 5 25 2.7 5.1 0.00336 4500 27
ABGA-100LB-04 2.2 15.0 32 1400 4.8 81 0.84 HS 5 22 25 5.3 0.00486 4500 39
ABGA-100LD-04 3 20.4 32 1410 6.5 82.6 0.82 HS 5 25 2.7 5.8 0.00586 4000 42
ABGA-112MB-04 4 26.9 60 1415 8.3 84 0.84 HS 5 22 2.6 5.9 0.0140 3600 46
ABGA-132SB-04 5.5 36.5 80 1440 11 87 0.85 HS 5 23 2.7 6.4 0.0221 2100 69
ABGA-132MB-04 7.5 495 150 1445 15 88 0.85 HS 5 2.6 3.0 7.2 0.0309 2000 90
ABGA-160MB-04 1" 72 150 1460 21 920 0.84 HS 5 25 24 6.1 0.068 1500 130
ABGA-160LB-04 15 99 260 1455 29 90.7 0.85 HS 4 25 23 6.2 0.095 1300 155
ABGA-180MB-04 18.5 120 260 1465 34.5 91.3 0.86 DS 5 2.9 2.6 6.8 0.135 1200 182
ABGA-180LB-04 22 143 260 1465 41 91.9 0.86 DS 5 29 25 6.7 0.1673 1050 200
ABGA-200LG-04 30 195 400 1465 55 92.5 0.87 HS 4 24 22 6.4 0.26 950 295
ABGA-225SE-04 37 241 400 1470 68 93 0.87 HS 4 22 22 6.3 0.37 700 335
ABGA-225ME-04 45 292 400 1475 84 93.2 0.84 HS 5 2.6 25 6.7 0.42 550 365

Higher outputs, other voltages, frequencies and number of poles upon request.
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Three-phase brake motors with squirrel cage 400V - 50 Hz

Totally enclosed fan-cooled, enclosure IP 55 Insulation class F, Utilization to B
Outputs according to DIN EN 50437
< Types: ABGA Number of poles: 6, 8
@ Brake control voltage 230V ~
=
o
7]
o
Q.
|2' Type Rated Rated Charac- Rated Rated  Effi- Power  Rotor Starting Breakd. Starting Moment Fre- Weight
output torque teristic  speed current ciency  factor class torque torque current of inertia  quency for foot-
My torque at n with direct-on starting as a Motor + of no- mounted
400V multiple of the Brake load design
rated rated rated Im Etarts
torque  torque  current sm
T b approx.
kW Nm Nm min~1 A % cos ¢ Ma/MN MMy 1o/l kgm? h-1 kg
Speed 1000 1/min
ABGA-090LX-06 0.75 8.0 16 900 22 68.3 0.76 HS 4 1.6 1.9 3.2 0.0034 4000 26
ABGA-090LB-06 11 1.5 32 915 33 72 0.72 HS 4 2.0 23 33 0.0036 4000 27
ABGA-100LB-06 1.5 15.0 32 940 4.2 76.4 0.7 HS 4 22 25 4.4 0.0072 4000 40
ABGA-112MB-06 22 222 60 940 53 80 0.77 HS 3 1.7 2.0 4.2 0.015 4000 46
ABGA-132SB-06 3 29.8 80 955 6.3 85.6 0.81 HS 4 22 27 6.0 0.030 4000 66
ABGA-132MB-06 4 40 80 955 8.8 84.7 0.81 HS 4 23 26 55 0.033 3000 83
ABGA-132MD-06 5.5 55 150 955 11.8 86 0.82 HS 5 26 26 6.0 0.04 3000 92
ABGA-160MB-06 7.5 74 150 970 16 87.9 0.81 HS 5 2.4 238 7.0 0.11 1800 126
ABGA-160LB-06 11 109 260 965 225 88.8 0.82 HS 5 24 238 6.4 0.135 1700 155
ABGA-180LB-06 15 148 260 965 30.5 90 0.80 HS 4 1.6 26 55 0.14 1500 186
ABGA-200LG-06 18.5 182 400 970 36 90.8 0.83 DS 4 22 2.0 5.0 0.31 1350 290
ABGA-200LJ-06 22 218 400 965 44 90.9 0.81 DS 4 23 2.0 5.0 0.31 1200 295
ABGA-225ME-06 30 294 400 975 58 91.8 0.83 DS 5 26 23 5.8 0.57 1000 345
Speed 750 1/min
ABGA-090LB-08 0.55 7.6 16 690 183 68 0.65 HS 3 1.7 1.9 27 0.0037 5500 27
ABGA-100LB-08 0.75 10.3 32 695 2.4 69 0.70 HS 4 2.0 2.0 3.8 0.0090 5000 42
ABGA-100LD-08 11 15.0 32 700 33 69 0.70 HS 4 2.0 2.0 3.7 0.0012 4800 43
ABGA-112MB-08 1.5 20.4 60 700 4.2 75 0.72 HS 4 1.8 21 3.7 0.015 4500 48
ABGA-132SB-08 22 29.4 80 715 5.6 81.5 0.70 HS 4 2.0 23 4.4 0.033 4000 66
ABGA-132MB-08 3 40 80 715 7.5 84 0.70 HS 4 21 23 45 0.046 3700 88
ABGA-160MB-08 4 53.4 150 715 925 85 0.75 HS 3 1.6 25 4.3 0.1 2600 122
ABGA-160MD-08 5.5 72.4 150 725 13 85 0.74 HS 3 1.9 25 4.8 0.13 2300 124
ABGA-160LB-08 7.5 99.5 260 720 17.2 86 0.74 HS 4 21 26 5.4 0.17 2100 158
ABGA-180LB-08 11 146 260 720 23 87.5 0.79 HS 4 2.0 26 5.2 0.20 1850 185
ABGA-200LG-08 15 198 400 720 325 88.5 0.77 HS 4 1.8 21 45 0.35 1600 290
ABGA-225SE-08 18.5 244 400 725 39 89.5 0.77 HS 4 2.4 235 4.7 0.48 1300 335
ABGA-225ME-08 22 288 400 730 475 90.5 0.74 HS 5 2.8 2.8 5.1 0.57 1100 355

Higher outputs, other voltages, frequencies and number of poles upon request.
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Brake motors, Series ABGA, Dimension drawings
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Frame size IM B3 IM B5 IMB14 1 |2'
IM V5 IM V1 IM V18
IM V6 IM V3 IM V19
090
100
112
MLA00-0002

132

. MLAO00-0028 | MLAO00-0029

180

200

225

1 Frame sizes 132—-180 not included in DIN 42677.

The indicated dimension drawings are included in the Appendix of this technical list from Page 247 in
ascending order.
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Aluminium motors, Series BNCA

General data Three-phase motors with squirrel cage
Design _ Frame sizes 71-200
Special designs Aluminium frame

Spare parts

<
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=
et

The product range of the aluminium motors serves to supplement the Loher manufacturing program.

Design

Number of poles: Frequency:

2- and 4-pole 50 Hz

8/4- and 6/4-pole on request 60 Hz as option
Mounting: Insulation class:
IM B3 F/Utilization to B

IM B5, IM B35, IM B14
IM V1, IM V3, IM V15, IM V36

CE-Marking:
Enclosure: CE-Marking acc. to
IP 55 Low Voltage Directive
Motor protection: Lubrication:
PTC thermistor KL 155 as additional Permanent lubrication
protection (option)
Rated voltage range: Drain holes for condensed water:
380420V Available for frames sizes 071-200.

Inverter operation

At a square load torque under full
utilization of the class F insulation
the aluminium motors are suitable
for inverter operation (acc. to the
output assignment at 400V).

Special designs

— Shaft and flange design with increased precision to DIN 42955
— Protective cover for the fan cowl with design IM V1, IM V5

— Built-in PTC-thermistors

— Cable entry

— Other colour

— Second standard shaft end

— Winding for other output, frequency

— Non-standard cylindrical shaft end

Spare parts

— Terminal box complete
— End shield DE

— End shield NDE

— Motor feet

— Fan cowl

—Fan
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Sectional view

Frame, cooling system

Type series A

Sectional view
Surface cooling, cooling system IC 411,

Type BNCA

Stator frame, ventilation

Frame size Frame End shield material3 Fan cowl Fan2

Material Feet! Surface IMB3 IMB5 IMB14 Material Material

071 Cast iron Aluminium

080 Aluminium

090

100 Aluminium Cast iron

112 Aluminium Aluminium  |with cooling fins Steel Plastic

132 Cast iron

160 —

180 Cast iron

200

1 For foot-mounting types only.
2 Suitable for both directions of rotation.
3 Aluminium end shield with cast-in cast iron bush for bearing seat
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Bearings
Greasing
Grease life

Bearings

The motors have deep-groove ball
bearings at the DE-side and NDE-
side. For the assignment and the
designation of the bearings see the
table below.

Frame size Number of poles Bearings DE MounEt,iiznlrl]\/IgsB'\g,DlllE\/I B5
071 2-4 6202-2Z 6202-2Z
080 2-4 6204-2Z 6204-2Z
090 2-4 6205-2Z 6205-2Z

100LB 2-4 6206-2Z 6205-2Z
100LC 4 6206-2Z 6206-2Z
112 4 6206-2Z 6206-2Z
112 2 6208-2Z 6208-2Z
132 2-4 6208-2Z 6208-2Z
160 2-4 6309-2Z 6309-2Z
180 2-4 6310-2Z 6309-2Z
200 2-4 6312-2Z 6312-2Z
Greasing

Bearings from frame sizes 090 to
200 have permanent lubrication.

According to experience the
grease filled-in at the factory will be
sufficient for several years.

Grease:

Lithium-saponified antifriction
bearing grease

K3K to DIN 51502

Grease life

Frame size Grease life with permanent lubrication
in service hours at rated speed
Horizontal mounting (B) Vertical mounting (V)
3000 min~1 1500 min~1 =1000 min~1 3000 min~1 1500 min~! =1000 min~1
071
080 33000 24000 33000
090
100
112 33000 33000 33000
132 17000
160 24000
180 24000
200 12000

The indicated grease life or relubrication intervals are applicable for an ambient temperature of max. 40°C.
For every 10°C temperature rise, the lubrication interval is to be reduced by factor 0.7 of the value shown in the table (max. 20°C = factor 0.5).

Twice the grease life can be expected at an ambient temperature of <25°C.
Intervals for operation of a 60 Hz power supply on request.

106

FLENDER LOHER Business Unit IM



Permissible forces at shaft end
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Application point at centre of pulley

S B

calculated useful life of Ly, = 20 000 I~ |
hours and are permissible for hori-

Permissible forces at shaft end
Figures are valid for bearings and
driving shaft ends in this technical

list. They have been based on a zontal and vertical shafts. -—-q—-’
) Y
7% —
Permissible radial force: |
Speed [min 1] 3000 1500
all a=0 a=05l a=| a=0 a=05I a=|
Fr N N N N N N
Frame size
071 320 290 270 400 360 330
080 580 520 480 700 630 570
090 500 450 400 750 660 610
100LB 870 770 710 1050 930 830
100LC - - - 1050 930 830
112 1320 1200 1100 1050 930 830
132 1300 1160 1050 1590 1400 1260
160 2400 2090 1860 3000 2610 2300
180 2800 2480 2230 3450 3010 2690
200 3820 3480 3190 4530 4040 3650
The figures have been based on a calculated useful life of 20 000 hours.
Permissible axial force:
Design Horizontal shaft Ve[}';til rﬁgfﬁ - Vgg\':gtlhsrngrt -
Speed [min 1] 3000 1500 3000 1500 3000 1500
Frame sizd N N N N N N
071 260 350 250 330 280 370
080 410 550 390 530 440 590
090 440 580 410 540 490 640
100LB 430 570 390 510 650 690
100LC - 790 - 740 - 900
112 880 780 780 720 990 890
132 850 1130 730 1000 1020 1340
160 1600 2100 1900 2500 1400 1900
180 1600 2100 1900 2500 1300 1800
200 2440 3220 2970 3900 2080 2820
The figures have been based on a calculated useful life of 20 000 hours.
Please contact us in case of combined axial and radial load.
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Weight of rotor
Noise data
Terminal box

Weight of rotor

(incl. shaft and fan) approx. kg

Frame size 3000 min~1 1500 min~! Frame size 3000 min~1 1500 min~1
071BB 1.2 1.8 132SB 11.6 14.2
071BC 1.4 .2.0 1325C 13,5 -
080BB 2.0 2.7 132M - 16.7
080BC .23 3.4 160MB 20.8 23.4
090LB 3.1 43 160MD 226 -
090LD 4.1 5.0 160LB 27.1 28.8
100LB 5.1 7.4 180MB 329 34.0
100LC - 7.8 180LB - 39.6
112MB 10.1 9.2 200LG 45.6 55.6
200LJ 56.9
Noise data
The noise data are valid for the rated output at 50 Hz.
The noise measurements are made according to DIN EN ISO 1680.
Measuring surface sound pressure Lpp
Sound power level Lwa
2-pole 4-pole
Frame size 3000 min~" 1500 min~1
Lpa Lwa Lpa Lwa
dB(A) dB(A) dB(A) dB(A)
071 63 72 52 61
080 63 72 52 61
090 63 72 52 61
100 65 74 56 65
112 66 75.5 56 65.5
132 69 78.5 62 70.5
160 71 81 65 75
180 72 82 67 77
200 74 84 69 79
The tolerance is +3 dB
Terminal box, technical data
Version: 6 terminals Terminal box location: on top
Enclosure: IP55 Housing: Aluminium
. Number of Terminal Max. conductor Max. current o
Frame size cable entries stud thread diameter [mm?2] | per terminal [A] Rotatability
071
080
090 2 x M25x1.5 M4 2.5 16
100LB
100LC 1 x M32x1.5 4x90°
12 M5 4 25
132 2 x M32x1.5
160
180 2 x M40x1.5 M6 16 63
200 2 x M50x1.5 2x180

Enclosure is only considered as observed, when the mains connections have also been sealed in the cable entries in accordance with regulations.
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Terminal box, basic layouts

Terminal box, basic layouts

Frame sizes 071-100LB

Frame sizes 100LC—-132

Frame sizes 160-180

Frame size 200

For connection of monitoring devices (e.g. PTC thermistors) the terminal box is equipped with additional terminals
and cable entries.
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Aluminium motors, Series BNCA, Output tables

Types: BNCA Number of poles: 2, 4, — 50 Hz
380—400—420V — 50 Hz
Class F insulation
< Utilization to B
[}
[}
=
[T}
(7}
Q
o
ey
Type Rated Rated Rated current at Efficiency Effi-  Power Rotor Starting Break- Pull-up Starting Moment Net
output speed ciency factor class torque down torque current of inertia weight
class torque foot-
MaMN  Mg/MN  Mg/My  1a/ln J mounted
design
4/4 3/4 (400V) IM B3
380V 400V 420V q n EFF approx.
kW min—! A A A % % cosg kgm? kg
Speed 3000 min-1
BNCA-071BB-02 0.37 2820 0.95 0.92 090 72 71.5 0.81 HS4 27 2.7 2.0 5.0 0.00036 6.8
BNCA-071BC-02 0.55 2820 1.33 1.31 1.30 74 74 0.82 HS4 28 2.8 2.0 5.0 0.00044 7.8
BNCA-080BB—02 0.75 2810 1.75 1.72 1.72 76 77 0.83 HS4 27 2.8 2.1 5.2 0.00056 8.7
BNCA-080BC-02 1.1 2800 2.50 2.40 240 77 77 2 0.86 HS4 28 2.8 2.6 5.2 0.00071 10.7
BNCA-090SB-02 1.5 2820 3.30 3.15 3.10 79 79 2 0.87 HS5 2.7 3.0 2.4 6.5 0.00129 13
BNCA-090LB-02 2.2 2820 4.70 4.50 4.40 82 82 2 0.87 HS5 3.0 3.0 2.6 6.5 0.0018 17
BNCA-100LB-02 3 2840 6.1 6.0 5.9 83 83 2 0.87 HS5 4.0 4.2 3.5 7.0 0.0022 21
BNCA-112MB-02 4 2865 7.8 7.6 7.5 86 86 2 0.88 HS4 22 3.0 2.0 6.5 0.0080 27
BNCA-132SB-02 5.5 2895 10.4 10 9.7 89 89 1 0.89 HS4 2.4 3.0 2.0 6.5 0.0144 43
BNCA-132SC-02 7.5 2895 141 13.6 13.3 895 89.5 1 0.89 HS5 25 3.5 24 7.5 0.0171 49
BNCA-160MB-02 11 2940 21 20 19.5 90.5 90.5 1 0.88 HS3 2.0 3.3 1.6 7.5 0.041 85
BNCA-160MD-02 15 2940 29 28 28 89.5 895 2 0.86 HS3 2.0 3.2 1.5 75 0.044 92
BNCA-160LB-02 18.5 2940 35 33.5 32 91.8 92 1 0.87 HS3 2.0 3.2 1.5 75 0.050 105
BNCA-180MB—-02 22 2940 40.5 39 37 91 91 2 0.89 HS4 241 3.5 1.7 75 0.072 128
BNCA-200LG-02 30 2945 53 51 49 929 929 1 0.91 HS4 23 3.2 1.8 75 0.106 180
BNCA-200LJ-02 37 2935 65 63 60 925 93 2 0.92 HS4 22 3.0 1.7 7.5 0.140 203
Speed 1500 min-1
BNCA-071BB-04 0.25 1440 0.72 0.73 075 7 69 0.70 HS4 25 3.3 2.1 5.0 0.00086 71
BNCA-071BC-04 0.37 1415 0.93 0.92 092 73 725 0.80 HS3 2.0 2.4 1.7 4.5 0.0011 7.6
BNCA-080BB-04 0.55 1410 1.36 1.34 1.33 74 73.5 0.80 HS3 1.8 2.3 1.4 4.5 0.0015 9.3
BNCA-080BC-04 0.75 1410 1.83 1.83 1.85 76 76 0.78 HS4 22 2.6 1.8 5.0 0.0020 1.3
BNCA-090SB-04 1.1 1420 2.7 2.60 260 77 77 2 0.80 HS4 23 2.6 1.9 5.0 0.0034 14
BNCA-090LB-04 1.5 1420 3.5 3.45 345 785 785 2 0.80 HS4 23 2.8 1.9 5.5 0.0042 16
BNCA-100LB-04 2.2 1390 4.9 4.7 4.6 81 82 2 0.83 HS4 25 2.8 2.2 5.0 0.0057 215
BNCA-100LC-04 3 1430 6.6 6.4 6.4 83 84 2 0.82 HS4 22 2.8 2.0 5.7 0.0088 26
BNCA-112MB-04 4 1420 8.5 8.2 8.0 842 85 2 0.84 HS4 22 2.8 1.8 6.0 0.0160 30
BNCA-132SB-04 5.5 1450 1.2 10.8 10.7 87 87 2 0.85 HS4 24 3.0 1.8 7.0 0.0217 45
BNCA-132MB-04 7.5 1455 15.2 14.8 14.7 88 88 2 0.83 HS4 238 3.2 2.2 7.0 0.0264 52
BNCA-160MB—-04 11 1460 21.5 21 21.4 88.5 885 2 0.84 HS3 1.8 2.8 1.4 6.5 0.058 82
BNCA-160LB—04 15 1460 29 28 28 90 90 2 0.86 HS3 1.9 2.9 1.6 7.0 0.075 98
BNCA-180MB-04 18.5 1460 36 34 32 91 91 2 0.86 HS3 1.9 2.9 1.6 7.0 0.093 12
BNCA-180LB-04 22 1460 42 40 38 91 91 2 0.88 HS3 2.1 2.8 1.7 7.0 0.111 128
BNCA-200LG-04 30 1465 54 52 51 925 93 2 0.90 HS3 2.0 2.8 1.5 7.2 0.169 180

Tolerances of the electrical data in the output tables acc. to DIN EN 60034-1

110 FLENDER LOHER Business Unit IM



Aluminium motors, Series BNCA, Output tables

Types: BNCA Number of poles: 2, 4, — 60 Hz
440-460-480V — 60 Hz
Class F insulation
Utilization to B
Type Rated Rated Rated current at Efficiency Power Rotor Starting Break- Pull-up Starting Moment Net
output speed factor class torque down torque current of inertia weight
torque foot-
MaMN  Mg/MN  Mg/My  Ia/lN J mounted
design
44 34 (460V) IM B3
440V 460V 480V 1 n approx.
kW min=1 A A A % % cosgp kgm?2 kg
Speed 3000 min-1
BNCA-071BB-02 0.44 3410 0.95 0.92 092 73 715 0.82 HS4 27 2.7 2.0 5.0 0.00036 6.8
BNCA-071BC-02 0.66 3410 1.35 1.31 129 76 74 0.83 HS4 238 2.8 2.0 5.0 0.00044 7.8
BNCA-080BB-02 0.9 3400 1.79 1.75 173 77 77 0.84 HS4 27 2.8 2.1 5.2 0.00056 8.7
BNCA-080BC-02 1.32 3390 2.52 2.45 242 78 77 0.87 HS4 238 2.8 2.6 5.2 0.00071 10.7
BNCA-090SB-02 1.8 3400 3.30 3.2 3.10 80 79 0.88 HS5 27 3.0 2.4 6.5 0.00129 13
BNCA-090LB-02 2.64 3400 4.8 4.6 450 82 82 0.88 HS5 3.0 3.0 2.6 6.5 0.0018 17
BNCA-100LB-02 3.6 3420 6.3 6.1 5.9 84 83 0.88 HS5 4.0 4.2 3.5 7.0 0.0022 21
BNCA-112MB-02 4.8 3445 8.3 7.9 7.8 86.5 86 0.88 HS4 22 3.0 2.0 6.5 0.0080 27
BNCA-132SB-02 6.6 3480 10.7 10.3 10 89.5 89 0.90 HS4 24 3.0 2.0 6.5 0.0144 43
BNCA-132SC-02 9 3470 14.6 141 13.8 90 89.5 0.89 HS5 25 3.5 2.4 7.5 0.0171 49
BNCA-160MB-02 13.2 3540 22 21 20 90.5 905 0.89 HS3 2.0 3.3 1.6 7.5 0.041 85
BNCA-160MD-02 18 3540 29.5 28.5 28 90 89.5 0.88 HS3 20 3.2 15 7.5 0.044 92
BNCA-160LB-02 22.2 3540 36 34.5 33 92 92 0.88 HS3 2.0 3.2 15 7.5 0.050 105
BNCA-180MB-02 26.4 3540 42 40 38 91 91 0.90 HS4 241 3.5 1.7 7.5 0.072 128
BNCA-200LG-02 36 3545 55 53 51 93 92.5 0.92 HS4 23 3.2 1.8 7.5 0.106 180
BNCA-200LJ-02 44 3530 67 65 62 92.7 93 0.92 HS4 22 3.0 1.7 7.5 0.140 203
Speed 1500 min~1
BNCA-071BB-04 0.30 1740 0.74 0.75 077 72 69 0.71 HS4 25 3.3 241 5.0 0.00086 71
BNCA-071BC-04 0.44 1715 0.95 0.93 093 74 72.5 0.80 HS3 2.0 2.4 1.7 45 0.0011 7.6
BNCA-080BB-04 0.66 1710 1.38 1.36 136 75 73.5 0.81 HS3 1.8 2.3 1.4 4.5 0.0015 9.3
BNCA-080BC-04 0.90 1710 1.87 1.86 187 77 76 0.79 HS4 22 2.6 1.8 5.0 0.0020 1.3
BNCA-090SB-04 1.32 1715 2.67 2.62 260 78 77 0.81 HS4 23 2.6 1.9 5.0 0.0034 14
BNCA-090LB-04 1.8 1715 3.6 3.55 3.5 79 78.5 0.80 HS4 23 2.8 1.9 5.5 0.0042 16
BNCA-100LB-04 2.64 1685 5.0 4.8 4.7 82 82 0.84 HS4 25 2.8 2.2 5.0 0.0057 21.5
BNCA-100LC-04 3.6 1720 6.7 6.5 6.4 84 84 0.83 HS4 22 2.8 2.0 5.7 0.0088 26
BNCA-112MB-04 4.8 1710 8.6 8.3 8.1 85 85 0.85 HS4 22 2.8 1.8 6.0 0.0160 30
BNCA-132SB-04 6.6 1740 1.4 1 10.7 875 87 0.86 HS4 24 3.0 1.8 7.0 0.0217 45
BNCA-132MB-04 9 1750 15.4 15 14.8 89.5 88 0.84 HS4 238 3.2 2.2 7.0 0.0264 52
BNCA-160MB-04 13.2 1755 22 215 215 89 88.5 0.86 HS3 1.8 2.8 1.4 6.5 0.058 82
BNCA-160LB-04 18 1755 30 29 28 90.5 90 0.87 HS3 1.9 2.9 1.6 7.0 0.075 98
BNCA-180MB-04 22.2 1755 36 35 33 915 91 0.87 HS3 1.9 29 1.6 7.0 0.093 112
BNCA-180LB-04 26.4 1755 43 41 39 915 91 0.89 HS3 21 2.8 1.7 7.0 0.111 128
BNCA-200LG-04 36 1765 57 54 53 93 93 0.90 HS3 2.0 2.8 15 7.2 0.169 180

Tolerances of the electrical data in the output tables acc. to DIN EN 60034-1
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Types: BVCA Number of poles: 6/4, 8/4, Fan design

380—-400—420V — 50 Hz
Class F insulation

< Utilization to B
[}
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ey
Type Rated Rated Rated current at Efficiency Effi-  Power Rotor Starting Break- Pull-up Starting Moment Net
output speed ciency factor class torque down torque current of inertia weight
class torque foot-
MaMN  Mg/MN  Mg/My  1a/ln J mounted
design
4/4 3/4 (400V) IM B3
380V 400V 420V n EFF approx.
kW min—! A A A % % cosg kgm? kg

Speed 1000/1500 min—1

BVCA-080BB-64 0.12 950 0.53 0.55 057 43 0.73 HS2 1.3 1.9 0.9 2.6 0.0015 9.3
0.4 1435 1.25 1.28 1.33 58 0.78 1.2 1.8 0.6 3.3

BVCA-080BC-64 0.18 950 0.7 0.72 0.73 50 0.72 HS2 1.3 21 1.2 2.9 0.0020 1.3
0.55 1440 1.58 1.61 1.67 64 0.77 1.2 2.1 1.2 3.8

BVCA-090SB-64 0.28 950 1.08 1.1 113 51 0.72 HS2 1.3 1.9 1.0 2.6 0.0034 14.0
0.9 1415 2.26 2.0 1.19 71 0.83 1.5 2.0 1.0 3.6

BVCA-090LB-64 0.37 930 1.33 1.34 134 53 0.75 HS2 1.4 15 0.9 25 0.0042 16.0
1.2 1420 3.02 3.0 2.97 73 0.79 1.7 2.2 1.5 4.2

BVCA-100LB-64 0.55 930 1.87 1.86 1.87 56 0.76 HS2 11 2.2 1.0 2.7 0.0057 21.5
1.7 1415 4.42 414 4.14 74 0.80 1.7 2.7 1.5 4.5

BVCA-100LC-64 0.75 960 2.43 2.42 244 63 0.71 HS2 11 2.2 0.9 3.3 0.0088 26.0
2.2 1450 5.1 49 4.9 81 0.80 2.0 2.9 1.7 5.9

BVCA-112MB-64 0.9 960 2.85 2.85 2.87 68 0.67 HS3 15 2.4 1.2 3.7 0.0160 30.0
3.0 1440 6.7 6.7 6.6 81 0.80 2.0 2.3 1.7 5.9

BVCA-132SB-64 1.3 975 3.9 3.9 393 7 0.68 HS2 1.4 2.4 11 4.2 0.0217 45.0
3.8 1460 8.5 8.3 8.2 84 0.79 2.3 3.1 1.6 7.3

BVCA-132MB-64 2.0 975 5.8 5.8 5.9 75 0.66 HS2 1.6 2.7 1.2 4.8 0.0264 52.0
6.0 1460 12.6 123 12.2 87 0.81 2.8 3.7 2.1 8.2

BVCA-160MB-64 2.7 985 6.7 6.6 6.6 74 0.80 HS2 1.0 2.2 0.7 4.5 0.0916 82.0
7.5 1465 16.8 15.0 15.2 87 0.83 1.9 3.0 1.4 7.0

BVCA-160MD-64 3.0 980 71 6.9 6.8 78 0.80 HS2 1.2 23 0.8 5.0 0.1232 99.0
9.0 1470 17.9 17.4 171 87 0.86 1.9 3.1 1.4 8.0

BVCA-160LB-64 4.0 980 8.9 8.6 8.4 79 0.85 HS2 1.0 2.0 0.6 5.0 0.1232 99.0
12.0 1470 24.7 24.3 24.6 87 0.82 21 3.2 1.4 7.5

Speed 750/1500 min-1

BVCA-080BB-84 0.12 695 0.62 0.65 069 41 0.65 HS2 1.7 2.0 15 2.2 0.0015 9.3
0.55 1415 1.49 1.52 1.59 67 0.78 15 2.0 1.3 3.8

BVCA-080BC-84 0.15 700 0.78 0.82 0.87 42 0.63 HS2 1.6 2.0 1.4 2.4 0.0020 1.3
0.7 1420 1.89 1.93 1.99 68 0.77 1.4 2.0 11 3.7

BVCA-090SB-84 0.25 690 1.1 1.13 117 49 0.65 HS3 1.5 1.8 1.4 2.4 0.0034 14
1.0 1420 2.55 2.54 2.59 72 0.79 1.7 2.2 1.4 4.2

BVCA-090LB-84 0.35 690 1.44 1.47 151 53 0.65 HS3 1.5 1.8 1.4 2.6 0.0042 16
1.4 1415 3.55 3.5 3.5 72 0.81 1.5 2.1 1.2 4.3

BVCA-100LB-84 0.55 705 2.2 22 2.3 60 0.60 HS3 1.6 2.4 1.5 3.0 0.0057 21.5
2.2 1450 5.1 5.0 4.98 81 0.78 1.9 2.8 1.7 5.7

BVCA-100LC-84 0.65 705 2.44 2.44 2.46 64 0.60 HS3 1.7 2.4 1.6 3.0 0.0088 26
2.6 1440 5.9 5.8 5.75 81 0.80 2.0 2.7 1.6 5.8

BVCA-112MB-84 0.9 710 3.1 3.18 3.2 67 0.61 HS3 1.6 2.2 1.4 3.4 0.0160 30
3.6 1440 7.8 7.7 7.6 82 0.82 1.9 2.6 15 5.9

BVCA-132SB-84 1.3 720 4.1 4.1 4.2 73 0.62 HS3 1.6 2.4 1.4 3.9 0.0217 45
5.0 1455 10.8 10.6 10.6 84 0.81 1.9 2.9 1.4 6.9

BVCA-132MB-84 1.7 720 5.6 5.7 5.8 75 0.57 HS3 1.9 3.0 1.9 4.6 0.0264 52
7.0 1460 14.8 14.5 14.5 86 0.81 2.3 3.3 1.7 7.9

BVCA-160MB-84 3.0 720 7.7 7.2 71 82 0.73 HS2 1.0 1.8 0.9 3.4 0.075 98
11.0 1465 21.0 20.0 19.5 88 0.90 15 2.6 1.2 6.4

Tolerances of the electrical data in the output tables acc. to DIN EN 60034-1
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Aluminium motors, Series BNCA, Dimension drawings

Frame V3 VT
IM V6 IM V3
071200 | MEB00-0006 | MEB00-0007

The indicated dimension drawings are included in the Appendix of this technical list from Page 247 in

ascending order.
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Series ANGK, AMGK,

Mechanical construction
Electrical design

Protection type “n“

Mechanical construction

See chapter

Series A..., E..., mechanical construction,
Series A..,, E..., spare parts list
Series A..,, E..., special designs

Electrical design

The motors of the series ANGK or
AMGK (totally enclosed fan-
cooled, see type code) are avail-
able both in standard design
(ANGK) and in mechanical VIK
design (AMGK), protection type
“EEx nA 1l T3

On customer request these motors
can be delivered for a fixed volt-
age (e.g. 400V) or for a voltage
range (e.g. 380—420V).

The rated voltages

400V or 380—420V

500V or 475-525V

690V or 655-725V
are standard voltages for 50 Hz
systems. Other voltages and fre-
quencies are possible on request.
The outputs and electrical data in-
dicated in the tables can be
changed by special designs,
achieving e.g. an even higher effi-
ciency by means of a rotor with
copper cage instead of aluminium
die cast.

The insulation system of this motor
series is suitable for mains volt-
ages up to 1000V. The connecting
(terminal box, terminals) up to in-
cluding frame size 160 is designed
for rated voltages up to 750V, in
case of the frame sizes 180-355
for rated voltages up to 1100V.

The general use of overcoat
double-enamelled wires and opti-
mized impregnating methods also
allows an inverter operation for
most motors of this series without
modifying the electrical design.
However the standards require the
motor manufacturer to make an ini-
tial type test together with the origi-
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nal inverter. The permissible basic
data and parameters for inverter
operation are summarized in our
Technical List UN 03: The output
tables of the ANGA motors are ap-
plicable.

Inverter motors of the series A.GK
are equipped with PTC thermis-
tors. At inverter operation the sole
motor protection by means of
these temperature detectors to-
gether with a certified tripping de-
vice (e.g. LOHER Calomat) is pos-
sible. No motor protection circuit
breakers are necessary. In most
cases PTC thermistors with nomi-
nal shutdown temperature of
145°C (“KL145%) are used. ltis
also possible to provide further
PTC thermistors in the motor, e.g.
early warning detectors. Also see
the section “Electrical design, gen-
eral / Thermal motor protection®.

The motors are fitted with 6 termi-
nals, allowing “star” (Y) or “delta“
(A) connection. Standard connec-
tion of all 400V motors is delta and
therefore suitable for 400V A/
690V Y as well as for Y-A starting
at 400V.

The 500V motors are available
both for 500V Y and 500V A, if not
for winding reasons one of the
both versions is to be preferred.

The motors of the series A.GK
have the winding executed in
class F insulation, thermal utiliza-
tion only to class “B“. Exceptions
are marked in the output tables by
an *. In accordance with the latest
standard EN 60034-1 the thermal
utilization, if it is inferior to the in-
sulation class, will be stamped on
the rating plate additionally to the

FLENDER LOHER Business Unit IM

insulation class. Therefore the mo-
tors of these series will be
stamped with “F—B* or those identi-
fied by an * with “F*.

Both for fixed voltage (e.g. 400V,
500V or 690V) and voltage range
(e.g. 380—420V, 475-525V or
655—725V) a tolerance of + 5%
for the “Range A" is admissible to
EN 60034-1 (“VDE 0530). This re-
sults in the following:

For the fixed voltage motor, e.g.
400V, this “Range A* goes from
380—420V. Within this range the
motor must be reliably functioning
in continuous duty, the tempera-
ture rise of the winding at the toler-
ance limits is allowed to be 10 K
higher than the limit value of the
insulation class. The electrical
data (“Rated data“) always refer to
the mean range, e.g. to 400V. Here
the temperature rise of the winding
is measured and the thermal uti-
lization is determined.



Electrical design

The upper and lower limit of
“Range A® is joined by “Range B*:
Its tolerance limits are at +10% of
the rated voltage. For the 400V
motor these are e.g. 360—440V. An
operation at these tolerance limits
of “B“ for a longer time is not rec-
ommended however, the motor
must still be reliably functioning
and is not allowed to differ essen-
tially from the characteristic data.
(For EEx e motors it is not admissi-
ble at all).

Accordingly, the tolerance limits of
“Range A* are between 361V and
441V for the voltage range motor
(e.g. 380—420V). “Range B starts
at 342V and ends at 462V. (see
chart in section “Electrical design,
general / Standard voltages and
tolerances” in this technical list).
A motor being stamped e.g. with
380-420V is to keep the limit tem-
perature according to its insulation
class at every voltage between
380V and 420V, 10 K more are
allowed between 361V and 441V.

All motors of the series A.GK being
operated in the mean range will be
utilized to insulation class “B".

At the rated voltage limits of the
wide voltage range motors a
slightly higher temperature rise
than in the mean range can occur.
Therefore, these are generally
marked on the rating plate as
follows:

400V: F-B, 380—420V: F

The few exceptions are motors for
which insulation class F is already
required at mid-voltage. They are
marked with an * and stamped with
“F.

Since there is sometimes uncer-
tainty about the stamp data, utiliza-
tion and guaranteed data of the
wide voltage range motor a de-
tailed description is given below:

For the voltage range motors (e.g.
380-420V) of the series A.GK the
electrical data are measured in the
mean range (e.g. at 400V) at rated
output and rated torque first. Ob-
tained are the power factor, effi-
ciency, speed (torque), starting
current (15 absolute), noise, torque
characteristic, temperature rise of
the winding and no-load data.

All guaranteed data indicated in
this list or in the data sheet must
meet within the tolerances these
measured values at mid-voltage.

Maintaining the torque calculated
from the rated output and the rated
speed (“rated torque®), the cur-
rents at the limits of the rated volt-
age (e.g. at 380V and at 420V) are
still to be determined now.

The maximum current from the
rated voltage range (e.g.
380—420V) is determined as rated
current and stamped onto the rat-
ing plate.

(For the fixed voltage motor only
the “mid-current”, which means
e.g. at 400V, is decisive).

For rating and Ex-approval of the
voltage range motor this means
that the worst value within the volt-
age range (at maximum current of
this range) is decisive for the tem-
perature rise of all motor parts.

FLENDER LOHER Business Unit IM

The motors of the series A.GK are
certified for temperature class
“T3". This means that no compo-
nent (also inside the housing, e.g.
cage winding in the rotor!) is al-
lowed to exceed 200°C. The wind-
ing temperature is of course lim-
ited by the insulation class (e.g.
“F“: 145°C).

Generally and independently of the
fact, whether single voltage or
wide voltage range motor, the ob-
servance of the temperature limits
for the EEx nA 1l T. motor is also
the compelling reason for the
above mentioned initial test at the
original inverter.
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Important still seems to be the in-
formation on the special case
“locked shaft” and “starting“. These
two special cases are in principle
excluded from protection type

EEx nA Il T. Limit temperatures are
admissible disregarding the tem-
perature class.

Specific data is given in our Tech-
nical Information Tl No. 05/02.
Although locked shaft and starting
are excluded, an EEx nA Il T.
motor is not allowed to be used
under heavy starting conditions.

EEx nA Il T. motors are allowed to

be operated at soft-starters, when

— the soft-starter is functionally
tested by the PTB

— a motor protection circuit breaker
is fitted as minimum protection

— regarding the duty type no worth-
mentioning influence of the start-
ing procedure on the tempera-
ture rise is to be expected (e.g.
pump drives with a low moment
of inertia).
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Series AMGK, Output tables

Three-phase motors with squirrel cage 400V, 500V, 690V — 50 Hz
Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Protection type “n“ Outputs up to AMGK-315 MB
in accordance with DIN EN 50347
Types: AMGK Number of poles: 2 — 50 Hz
Type Rated Rated  Rated current at Effi- Effi- Power Rotor Starting Breakd. Starting Moment  Net
output speed ciency ciency factor class torque torque  current of inertia  weight
4/4 3/4 with direct-on starting J
n n as a multiple of the
400V 500V 690V rated rated rated approx.
kW min=! A A A % % cosq torque torque current kg m2 kg

Speed 3000 min-1

AMGK-090LX-02 1.5 2835 3.2 2.6 1.9 78.4 77 0.88 HS5 25 2.7 5.9 0.002 22
AMGK-090LB-02 22 2850 4.6 3.7 2.7 81.7 80 0.88 HS5 29 3.0 6.4 0.002 22
AMGK-100LB-02 3 2880 6 4.8 3.5 84.2 83 0.88 HS5 27 3.0 7.0 0.0039 35
AMGK-112MB-02 4 2880 7.5 6.0 435 855 84 0.92 HS5 29 3.5 7.2 0.006 38
AMGK-132SB-02 5.5 2900 10.8 8.7 6.3 86.5 85.5 0.88 HS5 3.0 3.3 6.6 0.011 53
AMGK-132SD-02 7.5 2910 14.5 11.6 8.4 88 87 0.88 HS5 3.4 3.8 7.4 0.014 56
AMGK-160MB-02 1" 2920 21 16.8 12.2 88.5 88.2 0.87 HS5 27 2.9 5.9 0.0364 104
AMGK-160MD-02 15 2920 28 224 16.2 920 89.5 0.89 HS5 27 3.0 6.0 0.045 106
AMGK-160LB-02 18.5 2920 33 26.5 19.2 o1 90 0.90 HS5 29 3.0 6.4 0.057 130
AMGK-180MB-02 22 2950 415 33.5 24 o1 90 0.87 HS5 22 3.0 7.0 0.094 162
AMGK-200LG-02 30 2960 52 42 30.5 92.5 o1 0.91 HS4 24 2.6 7.4 0.182 252
AMGK-200LJ-02 37 2955 65 52 38 93 92 0.90 HS4 26 2.8 7.5 0.200 262
AMGK-225ME-02 45 2965 79 63 45.5 93.5 92.5 0.89 HS5 22 2.7 71 0.247 305
AMGK-250ME-02 55 2975 99 79 58 94.1 93.2 0.86 HS5 23 3.2 7.4 0.45 410
AMGK-280SG-02 75 2980 128 103 75 94.7 94 0.90 HS4 22 22 6.8 0.88 555
AMGK-280MG-02 90 2975 155 124 90 95 94.5 0.90 HS4 20 22 6.5 1.03 590
AMGK-315SB-02' 110 2975 190 152 110 95 94.5 0.89 DS4 20 24 6.5 1.61 735
AMGK-315MB-021 132 2980 225 180 130 95.5 95 0.89 DS4 20 25 6.5 1.91 835
AMGK-315MD-021 160 2980 275 220 160 95.8 95.2 0.89 DS4 23 2.6 6.7 23 905
AMGK-315LB-02*! 200 2980 335 270 195 96 95.6 0.90 DS4 25 2.7 6.8 2.8 1085
AMGK-355MB-02 250 2980 425 340 246 96 95.6 0.89 DS4 20 25 6.9 3.8 1360
AMGK-355LB-02* 315 2985 535 428 310 96.4 96 0.89 DS4 22 2.7 7.2 4.7 1580

Higher outputs, other voltages and frequencies on request.

* Utilization to insulation class F.

1 Type AMGK-315
We reserve us the right to deliver foot-mounted types (AMSK) in welded design.
(Additional weight approx. 80 kg acc. to quotation and confirmation respectively).
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Three-phase motors with squirrel cage 400V, 500V, 690V — 50 Hz

Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Protection type “n” Outputs up to AMGK-315 MB
Types: AMGK Number of poles: 4 — 50 Hz in accordance with DIN EN 50347
Type Rated Rated  Rated current at Effi- Effi- Power Rotor Starting  Breakd. Starting Moment  Net
output speed ciency ciency factor class torque torque current  of inertia  weight
4/4 3/4 with direct-on starting J
n n as a multiple of the
400V 500V 690V rated rated rated approx.
kW min~! A A A % % cosq torque torque current kg m2 kg

Speed 1500 min~1 X
AMGK-090LX-04 1.1 1400 2.6 22 155 77 77 083 HS4 2.1 23 5.0 0.0036 22 <
AMGK-090LB-04 1.5 1410 3.4 272 2.0 79 79 083 HS5 25 2.7 5.1 0.0036 22 -g
AMGK-100LB-04 22 1400 4.8 3.85 2.8 81 81 084 HS5 22 25 5.3 0.0051 35 I.l“.:
AMGK-100LD-04 3 1410 6.6 5.3 38 826 825 082 HS5 25 2.7 5.8 0.0066 38 g
AMGK-112MB-04 4 1415 8.3 6.6 4.8 84 84 084 HS5 22 2.6 5.9 0.012 41 3
AMGK-132SB-04 5.5 1440 11 8.8 6.4 87 87 085 HS5 23 2.7 6.4 0.022 59 2
AMGK-132MB-04 7.5 1445 15 12 8.7 88 88 085 HS5 26 3.0 7.2 0.030 69 g
AMGK-160MB-04 1 1460 21 16.8 12.2 90 90 084 HS5 25 2.4 6.1 0.068 108 =
AMGK-160LB-04 15 1455 29 23.2 16.8 90.7 90.8 085 HS4 29 23 6.2 0.092 130
AMGK-180MB-04 18.5 1465 34.5 28.0 20 91.3 91.3 086 DS5 29 2.6 6.8 0.13 162
AMGK-180LB-04 22 1465 41 325 24 91.9 91.9 086 DS5 29 25 6.7 0.16 176
AMGK-200LG-04 30 1465 55 44 31.5 92.5 92.6 087 HS4 24 22 6.4 0.25 254
AMGK-225SE-04 37 1470 68 54.5 395 93 93 087 HS4 22 22 6.3 0.35 305
AMGK-225ME-04 45 1475 84 67 49 93.2 93.1 084 HS5 26 25 6.7 0.41 335
AMGK-250ME-04 55 1480 97 77 56 94.5 94.5 088 HS5 24 2.9 7.6 0.80 425
AMGK-280SG-04 75 1480 132 106 77 94.7 94.7 088 HS4 22 25 6.5 1.44 585
AMGK-280MG-04 90 1480 157 126 o1 95 95 088 HS4 23 25 6.5 1.65 660
AMGK-315SB-04 110 1485 200 160 116 95.2 95 085 DS4 21 23 6.5 2.4 795
AMGK-315MB-04 132 1485 240 192 139 95.5 95.3 085 DS4 2.1 23 6.5 2.9 890
AMGK-315MD-04 160 1485 285 228 165 95.6 95.5 086 DS4 2.1 22 6.5 3.4 960
AMGK-315LB-04* 200 1485 355 285 205 95.7 95.6 085 DS4 25 25 6.6 4.0 1165
AMGK-355MB-04 225 1488 400 320 232 96 95.8 085 DS4 20 25 6.8 5.5 1520
AMGK-355MB-04* 250 1490 446 357 259 96 95.9 085 DS4 20 25 6.9 5.5 1520
AMGK-355MB-04 250 1490 435 348 252 96.4 96.3 086 HS2 1.2 23 6.9 5.5 1520
AMGK-355LB-04 270 1489 480 384 278 96.2 95.9 085 DS4 2.1 25 7.0 6.8 1730
AMGK-355LB-04* 315 1489 555 444 322 96.4 96 085 DS4 21 25 71 6.8 1730
AMGK-355LB-04 315 1491 545 436 316 96.6 96.4 086 HS2 13 25 7.0 6.8 1730

Higher outputs, other voltages and frequencies on request.

* Utilization to insulation class F.

1 Explanations see “Efficiency marking”
For special design the motors of efficiency class 2 from 5.5 kW can be upgraded to
efficiency class 1. [surcharge, inquiry]
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Three-phase motors with squirrel cage 400V, 500V, 690V — 50 Hz

Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B

Protection type “n“ Outputs up to AMGK-315 MB

Types: AMGK Number of poles: 6 — 50 Hz in accordance with DIN EN 50347
Type Rated Rated Rated current at Effi- Power Rotor Starting Breakd. Starting Moment Net

output speed ciency factor class torque torque current of inertia  weight
n with direct-on starting J
as a multiple of the
400V 500V 690V rated rated rated approx.
kW min=! A A A % cosg torque torque current kg m?2 kg

Speed 1000 min-1
AMGK-090LX-06 0.75 900 2.2 1.76 1.28 68.3 0.76 HS 4 1.6 1.9 3.2 0.0036 22
AMGK-090LB-06 1.1 915 3.3 2.65 1.9 72 0.72 HS 4 2.0 2.3 3.3 0.0036 22
AMGK-100LB-06 1.5 940 4.2 3.4 2.45 76.4 0.7 HS 4 2.2 25 4.4 0.0086 35
AMGK-112MB-06 2.2 940 5.3 4.3 3.1 80 0.77 HS 3 1.7 2.0 4.2 0.014 38
AMGK-132SB-06 3 955 6.3 5.1 3.7 85.6  0.81 HS 4 2.2 2.7 6.0 0.030 59
AMGK-132MB-06 4 955 8.8 7.0 5.1 84.7 0.81 HS 4 2.3 2.6 5.5 0.033 67
AMGK-132MD-06 5.5 955 11.8 9.5 6.8 86 0.82 HS 5 2.6 2.6 6.0 0.045 72
AMGK-160MB-06 7.5 970 16 12.8 9.2 87.9 0.81 HS 5 2.4 2.8 7.0 0.100 108
AMGK-160LB-06 1" 965 225 18 13 88.8 0.82 HS 5 2.4 2.8 6.4 0.134 130
AMGK-180LB-06 15 965 30.5 245 18 90 0.8 HS 4 1.6 2.6 5.5 0.13 176
AMGK-200LG-06 18.5 970 36 29 21 90.8  0.83 DS 4 2.2 2.0 5.0 0.33 262
AMGK-200LJ-06 22 965 44 36 26 90.9  0.81 DS 4 2.3 2.0 5.0 0.33 282
AMGK-225ME-06 30 975 58 46 34 91.8  0.83 DS 5 2.6 2.3 5.8 0.55 315
AMGK-250ME-06 37 985 73 58.5 42 925 0.8 DS 4 2.3 2.2 6.6 1.00 420
AMGK-280SG-06 45 985 81 65 47 93.3 0.87 DS 4 21 21 6.2 1.87 605
AMGK-280MG-06 55 985 100 80 58 93.4  0.86 DS 4 2.1 2.4 6.2 2.3 670
AMGK-315SB-06 75 990 136 110 79 946  0.85 DS 4 2.2 2.3 6.6 3.3 795
AMGK-315MB-06 90 990 160 130 93 948  0.86 DS 4 2.1 2.3 6.7 4.0 890
AMGK-315MC-06 110 990 195 156 113 952  0.87 DS 4 2.3 2.3 7.0 4.9 960
AMGK-315MD-06* 132 990 229 183 132 95.3 0.87 DS 4 2.4 2.2 6.9 4.9 960
AMGK-315LB-06 160 990 278 222 161 95.5 0.87 DS 4 2.4 2.3 7.0 6.0 1165
AMGK-355MB-06 200 993 355 284 205 96.1 0.85 HS 2 1.3 25 6.4 7.8 1520
AMGK-355LB-06 250 993 445 356 257 96.2 0.85 HS 2 1.1 25 6.3 8.9 1730

Higher outputs, other voltages and frequencies on request.
* Utilization to insulation class F.
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Three-phase motors with squirrel cage 400V, 500V, 690V — 50 Hz

Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B

Protection “n® Outputs up to AMGK-315 MB

Types: AMGK Number of poles: 8 in accordance with DIN EN 50347
Type Rated Rated Rated current at Effi- Power Rotor Starting Breakd. Starting Moment Net

output speed ciency factor class torque torque current of inertia  weight
n with direct-on starting J
as a multiple of the
400V 500V 690V rated rated rated approx.
kW min=! A A A % cosq torque torque current kg m2 kg

Speed 750 min~1 X
AMGK-090LX-08 0.37 680 1.38 1.1 0.8 64 0.62 HS4 1.6 1.9 2.7 0.0036 22 <
AMGK-090LB-08 0.55 670 1.90 15 11 65 0.65 HS4 1.6 1.9 2.7 0.0036 22 -g
AMGK-100LB-08 0.75 695 2.2 1.8 1.3 69 0.71 HS 4 2.0 21 3.9 0.0086 35 ll“.:
AMGK-100LD-08 1.1 690 3.2 25 1.8 70 073 HS4 1.7 2.0 3.5 0.0100 38 g
AMGK-112MB-08 1.5 700 4.20 3.35 24 74 072 HS4 1.9 21 3.7 0.0140 40 a-)
AMGK-132SB-08 2.2 715 5.6 4.5 32 82 070 HS4 2.0 2.3 4.4 0.032 59 2
AMGK-132MB-08 3 715 7.5 6 44 83 070 HS4 21 2.3 4.5 0.045 72 &
AMGK-160MB-08 4 715 9.2 7.4 53 835 076 HS3 1.7 21 4.3 0.092 104 =
AMGK-160MD-08 5.5 725 12.9 10.3 75 84 0.74 HS3 1.8 2.4 5.3 0.12 108
AMGK-160LB-08 7.5 720 17.3 13.7 10 86 074 HS4 21 2.4 5.4 0.16 130
AMGK-180LB-08 1" 715 23.3 18.6 13.4 875 078 HS4 1.8 2.6 5.0 0.19 176
AMGK-200LG-08 15 720 325 26.0 18.7 89 076 HS4 1.8 21 4.0 0.33 258
AMGK-225SE-08 18.5 725 39 31.0 225 895 077 HS4 2.4 2.4 5.0 0.46 305
AMGK-225ME-08 22 730 48 38.5 275 905 073 HS5 3.8 3.0 5.1 0.55 325
AMGK-250ME-08 30 735 58 46.5 335 915 080 HS4 1.9 2.2 5.3 1.0 415
AMGK-280SG-08 37 735 72 58 415 92 0.80 DS4 1.8 2.2 5.0 1.9 585
AMGK-280MG-08 45 740 88 71 51 925 080 DS4 2.2 21 5.0 2.2 640
AMGK-315SB-08 55 740 110 87 63.5 945 0.78 DS 4 1.6 2.0 6.0 3.3 780
AMGK-315MB-08 75 740 146 117 85 94.4 079 DS4 1.6 25 5.8 4.0 875
AMGK-315MC-08 90 740 175 140 102 94.4 079 DS4 1.7 2.0 5.8 4.8 940
AMGK-315MD-08* 110 740 216 173 125 94.4 079 DS4 1.7 2.0 5.8 4.8 940
AMGK-315LB-08* 132 740 255 205 147 945 079 DS4 1.6 2.0 5.8 6.0 1145
AMGK-355MB-08 160 740 295 235 170 95.2 082 HS2 1.3 2.0 5.3 12.4 1560
AMGK-355LB-08 200 740 370 295 214 95.5 082 HS2 1.3 2.2 5.5 14.7 1730

Higher outputs, other voltages and frequencies on request.
* Utilization to insulation class F.
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Three-phase motors with squirrel cage
Totally enclosed fan-cooled, enclosure IP 55

Protection type “n“ 400V, 500V, 690V — 50 Hz

Class F insulation, Utilization to B

Types: AMGK Number of poles: 10
Types: AMGK Number of poles: 12
Type Rated Rated Rated current at Effi- Power Rotor Starting Breakd. Starting  Moment Net
output speed ciency factor class torque torque current of inertia  weight
n with direct-on starting J
as a multiple of the
400V 500V 690V rated rated rated approx.
kW min—1 A A A % cosq torque torque current kg m2 kg
Speed 600 min-1
AMGK-112MB-10 1.1 560 4.2 3.4 2.4 68 0.58 HS 3 1.7 21 3.0 0.0170 40
¥: AMGK-132SB-10 1.5 570 4.3 3.5 25 7 0.65 HS 3 1.6 2.0 3.3 0.033 59
< AMGK-132MB-10 2.2 570 71 5.7 41 78 0.62 HS 3 1.8 2.3 3.5 0.04 72
g AMGK-160MB-10 3 570 8.0 6.4 4.6 81 0.67 HS 4 1.9 25 4.4 0.09 104
w AMGK-160MD-10 4 570 10.3 8.2 6.0 81 0.70 HS 4 2.0 25 4.7 0.12 108
g AMGK-160LB-10 5.5 575 13.6 10.9 7.9 83.5 0.70 HS 3 1.8 2.2 4.9 0.15 130
a—) AMGK-180LB-10 7.5 575 18 14.5 10.4 84 0.74 HS 3 1.8 2.9 4.9 0.19 176
«» AMGK-200LG-10 11 575 27 22 155 85 0.69 HS 3 1.8 29 5.0 0.33 262
§ AMGK-225SE-10 15 580 37 30 21 85 0.70 HS 3 1.4 2.6 4.5 0.47 305
- AMGK-225ME-10 18.5 580 42 33 24 86.5 0.74 HS 3 1.5 2.6 4.8 0.55 325
AMGK-250ME-10 22 585 49 39 29 88 0.74 HS 3 1.5 25 5.2 1.0 425
AMGK-280SG-10 30 590 60 48 35 91 0.78 DS 4 1.9 21 5.0 22 585
AMGK-280MG-10 37 590 74 59 43 915 0.78 HS 3 1.7 2.0 5.0 2.6 640
AMGK-315SB-10 45 590 84 68 49 92.2 0.83 HS 3 15 2.4 5.9 4.2 800
AMGK-315MB-10 55 590 105 83 60 925 0.83 HS 3 15 24 5.9 5.1 895
AMGK-315MD-10 75 590 143 113 83 93.2 0.82 HS 3 15 26 5.9 5.9 960
AMGK-315LB-10 90 590 169 135 98 93.7 0.82 HS 3 1.3 23 5.9 75 1105
AMGK-355MB-10 110 590 205 165 120 94.2 0.82 HS 2 1.2 2.3 5.6 9.7 1450
AMGK-355MD-10 132 590 249 200 145 945 0.81 HS 2 1.2 2.3 5.6 1.4 1670
AMGK-355LB-10 160 590 300 241 175 94.6 0.81 HS 2 1.2 2.3 5.9 13.8 1900
Speed 500 min-1
AMGK-112MB-12 0.75 440 3.5 2.7 2.0 60 0.56 HS 4 1.8 2.0 2.6 0.017 40
AMGK-132SB-12 1.1 470 4 3.2 2.3 70 0.56 HS 4 1.8 1.9 3.1 0.033 59
AMGK-132MB-12 1.5 470 5.4 4.3 3.1 74 0.57 HS 4 1.8 2.0 3.2 0.045 72
AMGK-160MB-12 2.2 465 6.8 5.5 3.9 78 0.62 HS 3 1.6 2.4 3.5 0.070 104
AMGK-160MD-12 3 465 8.8 7 5.1 78 0.65 HS 3 1.7 2.4 3.9 0.096 108
AMGK-160LB-12 4 465 10.9 8.7 6.3 79 0.67 HS 3 1.7 2.4 3.9 0.13 130
AMGK-180LB-12 5.5 465 15.2 12.2 8.8 79 0.67 HS 4 1.8 2.4 3.9 0.16 176
AMGK-200LG-12 7.5 470 20.4 16.3 11.8 84 0.64 HS 3 1.6 2.2 4.0 0.33 262
AMGK-225SE-12 1" 480 28 225 16.2 86 0.66 HS 3 1.6 2.4 41 0.5 305
AMGK-225ME-12 15 480 39 31 225 85.5 0.66 HS 3 1.7 25 4.2 0.56 325
AMGK-250ME-12 18.5 485 415 33 24 89 0.73 HS 3 1.5 2.4 5.0 1.0 425
AMGK-280SG-12 22 485 495 40 28.5 90 0.71 DS 4 1.9 1.9 5.0 2.2 585
AMGK-280MG-12 30 490 68 54 39.5 91 0.71 DS 4 2.0 2.0 4.7 2.7 640
AMGK-315SB-12 37 490 82 65 47.5 915 0.72 HS 3 1.3 21 4.8 4.0 800
AMGK-315MB-12 45 485 99 79 57 91.9 0.72 HS 3 1.3 21 5.0 5.0 895
AMGK-315MD-12 55 485 118 94 68 925 0.73 HS 2 1.2 21 5.0 6.0 970
AMGK-315LB-12 75 490 159 127 92 925 0.74 HS 2 1.1 1.9 5.0 7.5 1125
AMGK-355MB-12 90 492 188 150 109 93.4 0.74 HS 2 0.9 2.0 4.3 10 1450
AMGK-355MD-12 110 492 230 185 135 93.7 0.74 HS 2 0.9 2.0 4.3 12 1670
AMGK-355LB-12 140 492 290 232 168 94 0.74 HS 2 0.9 2.0 4.3 14.5 1900

Higher outputs, other voltages and frequencies on request.
Motors from frame size 315 with rotor class DS4 (Utilization to F) on request.
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Three-phase motors with squirrel cage
Totally enclosed fan-cooled, enclosure IP 55
Protection type “n“

380V—-420V — 50 Hz
Class F insulation, Utilization to B
Outputs up to AMGK-315 MB

Types: AMGK Number of poles: 2 — Wide voltage range in accordance with DIN EN 50347
Type Rated Rated Rated Effi- Effi- Power Rotor Starting Breakd.  Starting Moment of Net
output speed current at ~ ciency ciency factor class torque torque current inertia weight
4/4 3/4 with direct-on starting J
n n as a multiple of the
380V
- rated rated rated
420V torque torque current  approx. approx.
KW min~1 A % % cosg Ma/My  Mg/My Ia/ln kgm2 kg
x
Speed 3000 min~1 <
AMGK-090LX-02 1.5 2835 3.3 78.4 7 0.88 HS 5 25 2.7 5.7 0.002 22 g
AMGK-090LB-02 2.2 2850 4.7 81.7 80 0.88 HS 5 2.9 3.0 6.3 0.002 22 i
AMGK-100LB-02 3 2880 6.3 84.2 83 0.88 HS 5 27 3.0 6.7 0.0039 35 g
AMGK-112MB-02 4 2880 7.8 85.5 84 0.92 HS 5 2.9 3.5 6.9 0.006 38 §
AMGK-132SB-02 5.5 2900 10.9 86.5 85.5 0.88 HS 5 3.0 33 6.5 0.011 53 8_
AMGK-132SD-02 7.5 2910 14.6 88 87 0.88 HS 5 3.4 3.8 7.3 0.014 56 '2.
AMGK-160MB-02 1" 2920 22 88.5 88.2 0.87 HS 5 2.7 2.9 5.7 0.0364 104
AMGK-160MD-02 15 2920 29 90 89.5 0.89 HS 5 2.7 3.0 5.8 0.045 106
AMGK-160LB-02 18.5 2920 345 91 90 0.90 HS 5 2.9 3.0 6.1 0.057 130
AMGK-180MB-02 22 2950 42 91 90 0.87 HS 5 2.2 3.0 6.9 0.094 162
AMGK-200LG-02 30 2960 54 925 91 0.91 HS 4 2.4 2.6 71 0.182 252
AMGK-200LJ-02 37 2955 67 93 92 0.90 HS 4 26 238 7.3 0.200 262
AMGK-225ME-02 45 2965 82 93.5 925 0.89 HS 5 2.2 2.7 6.8 0.247 305
AMGK-250ME-02 55 2975 101 94.1 93.2 0.86 HS 5 2.3 3.2 7.3 0.45 410
AMGK-280SG-02 75 2980 132 94.7 94 0.90 HS 4 2.2 2.2 6.6 0.88 555
AMGK-280MG-02 90 2975 160 95 94.5 0.90 HS 4 2.0 22 6.3 1.03 590
AMGK-315SB-021 110 2975 198 95 945 0.89 DS 4 2.0 2.4 6.3 1.61 735
AMGK-315MB-021 132 2980 240 95.5 95 0.89 DS 4 2.0 25 6.1 1.91 835
AMGK-315MD-021 160 2980 285 95.8 95.2 0.89 DS 4 23 26 6.5 23 905
AMGK-315LB-02*1 200 2980 355 96 95.6 0.90 DS 4 25 27 6.5 238 1085
AMGK-355MB-02 250 2980 450 96 95.6 0.89 DS 4 2.0 25 6.5 3.8 1360
AMGK-355LB-02* 315 2985 560 96.4 96 0.89 DS 4 22 27 6.8 4.7 1580

Higher outputs, other voltages and frequencies on request.

* Utilization to insulation class F.

1 Type AMGK-315
We reserve us the right to deliver foot-mounted types (AMSK) in welded design.
(Additional weight approx. 80 kg acc. to quotation and order confirmation respectively).
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Three-phase motors with squirrel cage 380V—420V — 50 Hz

Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Protection type “n* Outputs up to AMGK-315 MB
Types: AMGK Number of poles: 4 — Wide voltage range in accordance with DIN EN 50347
Type Rated Rated Rated Effi- Effi- Power Rotor Starting Breakd.  Starting Moment of Net
output speed current at ~ ciency ciency factor class torque torque current inertia weight
4/4 3/4 with direct-on starting J
n n as a multiple of the
380V
- rated rated rated
420V torque torque current  approx. approx.
KW min~1 A % % cosg Ma/My  Mg/My Ia/lN kgm2 kg
¥
< Speed 1500 min-"
g AMGK-090LX-04 1.1 1400 2.75 7 7 0.83 HS 4 21 2.3 4.9 0.0036 22
w AMGK-090LB-04 1.5 1410 3.45 79 79 0.83 HS 5 25 2.7 5.0 0.0036 22
g AMGK-100LB-04 2.2 1400 4.95 81 81 0.84 HS 5 2.2 25 5.1 0.0051 35
§ AMGK-100LD-04 3 1410 6.7 82.6 825 0.82 HS 5 25 2.7 5.7 0.0066 38
g_ AMGK-112MB-04 4 1415 8.6 84 84 0.84 HS 5 2.2 2.6 5.7 0.012 41
'2. AMGK-132SB-04 5.5 1440 1 87 87 0.85 HS 5 2.3 2.7 6.4 0.022 59
AMGK-132MB-04 7.5 1445 15 88 88 0.85 HS 5 2.6 3.0 7.2 0.030 69
AMGK-160MB-04 1" 1460 215 90 90 0.84 HS 5 25 2.4 6.0 0.068 108
AMGK-160LB-04 15 1455 315 90.7 90.8 0.85 HS 4 2.9 2.3 5.7 0.092 130
AMGK-180MB-04 18.5 1465 36 91.3 91.3 0.86 DS 5 2.9 2.6 6.5 0.13 162
AMGK-180LB-04 22 1465 42 91.9 91.9 0.86 DS 5 2.9 25 6.5 0.16 176
AMGK-200LG-04 30 1465 57 925 92.6 0.87 HS 4 2.4 2.2 6.2 0.25 254
AMGK-225SE-04 37 1470 70 93 93 0.87 HS 4 2.2 2.2 6.1 0.35 305
AMGK-225ME-04 45 1475 86 93.2 93.1 0.84 HS 5 2.6 25 6.5 0.41 335
AMGK-250ME-04 55 1480 100 945 945 0.88 HS 5 2.4 2.9 7.4 0.80 425
AMGK-280SG-04 75 1480 137 94.7 94.7 0.88 HS 4 2.2 25 6.3 1.44 585
AMGK-280MG-04 90 1480 165 95 95 0.88 HS 4 2.3 25 6.2 1.65 660
AMGK-315SB-04 110 1485 205 95.2 95 0.85 DS 4 21 2.3 6.3 2.4 795
AMGK-315MB-04 132 1485 250 95.5 95.3 0.85 DS 4 21 2.3 6.2 2.9 890
AMGK-315MD-04 160 1485 300 95.6 95.5 0.86 DS 4 2.1 2.2 6.2 3.4 960
AMGK-315LB-04* 200 1485 370 95.7 95.6 0.85 DS 4 25 25 6.3 4.0 1165
AMGK-355MB-04* 225 1488 420 96 95.8 0.85 DS 4 2.0 25 6.5 5.5 1520
AMGK-355MB-04 250 1490 455 96.4 96.3 0.86 HS 2 1.2 2.3 6.6 5.5 1520
AMGK-355LB-04* 270 1489 505 96.2 95.9 0.85 DS 4 21 25 6.7 6.8 1730
AMGK-355LB-04 315 1491 570 96.6 96.4 0.86 HS 2 1.3 25 6.7 6.8 1730

Higher outputs, other voltages and frequencies on request.

* Utilization to insulation class F.

1 Explanations see “Efficiency marking”
For special design the motors of efficiency class 2 from 5.5 kW can be upgraded to
efficiency class 1. [surcharge, inquiry]
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Three-phase motors with squirrel cage 380V-420V — 50 Hz

Totally enclosed fan-cooled, enclosure IP 55 Class F insulation. Utilization to B

Protection “n” Outputs up to AMGK-315 MB
Types: AMGK Number of poles: 6 — Wide voltage range in accordance with DIN EN 50347
Type Rated Rated Rated Effi- Power Rotor Starting Breakd. Starting Moment Net
output speed current at  ciency factor class torque torque current of inertia  weight
n with direct-on starting J
as a multiple of the
380V
- rated rated rated
420V torque torque current approx. approx.
kW min—1 A % cosg Ma/My Mg/My Ia/lN kgm2 kg

¥
Speed 1000 min-" <
AMGK-090LX-06 0.75 900 23 68.3 0.76 HS 4 1.6 1.9 3.1 0.0036 22 g
AMGK-090LB-06 1.1 915 3.5 72 0.72 HS 4 2.0 2.3 3.1 0.0036 22 w
AMGK-100LB-06 1.5 940 4.4 76.4 0.7 HS 4 2.2 25 4.2 0.0086 35 §
AMGK-112MB-06 2.2 940 5.4 80 0.77 HS 3 1.7 2.0 41 0.014 38 8
AMGK-132SB-06 3 955 6.6 85.6 0.81 HS 4 22 27 5.7 0.030 59 8_
AMGK-132MB-06 4 955 9.1 84.7 0.81 HS 4 2.3 2.6 5.3 0.033 67 |2'
AMGK-132MD-06 5.5 955 12.2 86 0.82 HS 5 2.6 2.6 5.8 0.045 72
AMGK-160MB-06 7.5 970 16.3 87.9 0.81 HS 5 2.4 2.8 6.9 0.100 108
AMGK-160LB-06 1" 965 23 88.8 0.82 HS 5 2.4 2.8 6.3 0.134 130
AMGK-180LB-06 15 965 31 90 0.8 HS 4 1.6 2.6 5.4 0.13 176
AMGK-200LG-06 18.5 970 375 90.8 0.83 DS 4 22 2.0 4.8 0.33 262
AMGK-200LJ-06 22 965 47 90.9 0.81 DS 4 2.3 2.0 4.7 0.33 282
AMGK-225ME-06 30 975 60 91.8 0.83 DS 5 26 23 5.6 0.55 315
AMGK-250ME-06 37 985 76 925 0.8 DS 4 2.3 2.2 6.3 1.00 420
AMGK-280SG-06 45 985 86 93.3 0.87 DS 4 21 21 5.8 1.87 605
AMGK-280MG-06 55 985 105 93.4 0.86 DS 4 21 2.4 5.9 23 670
AMGK-315SB-06 75 990 142 94.6 0.85 DS 4 22 23 6.3 3.3 795
AMGK-315MB-06 90 990 170 94.8 0.86 DS 4 21 23 6.3 4.0 890
AMGK-315MC-06 110 990 200 95.2 0.87 DS 4 23 23 6.8 4.9 960
AMGK-315MD-06* 132 990 240 95.3 0.87 DS 4 2.4 2.2 6.6 4.9 960
AMGK-315LB-06 160 990 290 95.5 0.87 DS 4 2.4 23 6.7 6.0 1165
AMGK-355MB-06 200 993 370 96.1 0.85 HS 2 1.3 25 6.2 7.8 1520
AMGK-355LB-06 250 993 467 96.2 0.85 HS 2 1.1 25 6.0 8.9 1730

Higher outputs, other voltages and frequencies on request.
* Utilization to insulation class F.

FLENDER LOHER Business Unit IM 123



Three-phase motors with squirrel cage 440V — 60 Hz

Totally enclosed fan-cooled, enclosure IP 55 Class F insulation. Utilization to B
Protection type “n Temperature class T3

Types: AMGK Number of poles: 2 — 60 Hz

Type Rated Rated Rated Effi- Power Rotor Starting Breakd. Starting Moment Net weight
output speed current at  ciency factor class torque torque current of inertia
n with direct-on starting J

as a multiple of the

rated rated rated
440V torque torque current approx. approx.
kW min—1 A % cosg Ma/My Mg/My Ia/ln kgm2 kg
X
< Speed 3600 min-1
g AMGK-090LX-02 1.8 3415 3.3 81 0.9 HS 5 27 2.8 7.0 0.0020 22
w AMGK-090LB-02 2.6 3440 4.85 82 0.87 HS 5 3.1 3.2 6.9 0.0020 22
g AMGK-100LB-02 3.6 3465 6.5 85 0.88 HS 5 2.8 3.1 71 0.0039 35
S AMGK—112MB~02 48 3480 8.2 85.5 0.91 HS 5 3.0 36 7.3 0.0060 38
2 AMGK-132SB-02 6.5 3500 11.8 85.5 0.87 HS 5 3.0 3.2 6.7 0.0110 53
& AMGK-132SD-02 8.6 3490 14.4 88 0.89 HS 5 2.9 3.4 7.0 0.0140 56
= AMGK-160MB-02 13.2 3520 22 90.5 0.88 HS 5 25 2.9 6.2 0.0364 104
AMGK-160MD-02 18 3520 30.5 90.5 0.87 HS 5 3.0 3.1 6.3 0.045 106
AMGK-160LB-02 22 3520 35.5 91.2 0.89 HS 5 2.9 2.9 6.8 0.057 130
AMGK-180MB-02 26 3550 46.5 91.2 0.86 HS 5 21 2.8 6.8 0.094 162
AMGK-200LG-02 36 3555 56 93.5 0.91 HS 5 2.4 2.7 6.8 0.182 252
AMGK-200LJ-02 44 3560 69 94 0.89 HS 5 25 2.8 7.5 0.200 262
AMGK-225ME-02 54 3560 86 94 0.88 HS 5 2.2 2.6 71 0.247 305
AMGK-250ME-02 65 3570 105 94 0.86 HS 5 23 3.1 71 0.45 410
AMGK-280SG-02 86 3575 138 94.7 0.87 HS 4 21 21 6.5 0.88 555
AMGK-280MG-02 103 3570 163 95 0.88 HS 4 2.0 2.3 6.5 1.03 590
AMGK-315SB-021 120 3580 191 95 0.88 DS 4 1.9 25 6.5 1.61 735
AMGK-315MB-02*1 143 3575 220 95.8 0.89 DS 4 2.0 2.4 6.4 1.91 835
AMGK-315MD-021 185 3580 285 95.8 0.89 DS 4 2.4 2.6 6.9 2.3 905
AMGK-315LB-02*1 220 3580 335 96 0.89 DS 4 25 2.7 71 2.8 1085
AMGK-355MB-02 275 3580 425 96 0.89 DS 4 2.2 2.6 71 3.8 1360
AMGK-355LB-02 345 3580 535 96.6 0.88 DS 4 2.2 2.6 71 4.7 1580

Higher outputs, other voltages and frequencies on request.

* Utilization to insulation class F.

1 Type AMGK-315
We reserve us the right to deliver foot-mounted types (AMSK) in welded design.
(Additional weight approx. 80 kg acc. to quotation and order confirmation respectively).
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Three-phase motors with squirrel cage 440V — 60 Hz

Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Protection type “n“ Temperature class T3
Types: AMGK Number of poles: 4 — 60 Hz
Type Rated Rated Rated Effi- Power Rotor Starting Breakd. Starting Moment Net weight
output speed current at  ciency factor class torque torque current of inertia
n with direct-on starting J

as a multiple of the

rated rated rated
440V torque torque current approx. approx.
kW min—1 A % cosg Ma/My Mg/My Ia/ln kgm2 kg

x
Speed 1800 min-1 <
AMGK-090LX-04 1.5 1685 3 79 0.84 HS 4 2.2 2.4 5.0 0.0036 22 g
AMGK-090LB-04 1.8 1710 3.65 80 0.82 HS 4 2.2 2.3 5.1 0.0036 22 w
AMGK-100LB-04 2.6 1700 5.3 815 0.84 HS 5 2.2 2.4 5.3 0.0051 35 8
AMGK-100LD—-04 34 1700 66 826 0.84 HS 5 26 27 5.8 0.0066 38 S
AMGK-112MB-04 4.8 1720 8.8 85 0.84 HS 5 2.3 2.6 5.9 0.012 41 2
AMGK-132SB-04 6.6 1740 1.4 88 0.86 HS 5 2.2 2.6 6.8 0.022 59 g
AMGK-132MB-04 8.6 1735 15 88.5 0.85 HS 5 2.2 25 6.9 0.030 69 =
AMGK-160MB-04 13.2 1760 23 31 0.84 HS 5 2.6 25 6.2 0.068 108
AMGK-160LB-04 17 1750 29.5 91.2 0.84 HS 5 2.9 2.4 6.3 0.092 130
AMGK-180MB-04 22 1765 36.6 92 0.87 DS 5 2.9 2.4 6.3 0.13 162
AMGK-180LB-04 25 1765 415 92 0.86 DS 5 2.9 25 6.3 0.16 176
AMGK-200LG-04 36 1765 60 92.9 0.86 HS 5 25 2.4 6.4 0.25 254
AMGK-225SE-04 43 1770 73 93.2 0.84 HS 5 2.3 25 5.9 0.35 305
AMGK-225ME-04 52 1770 90 93.9 0.83 HS 5 2.8 2.7 6.8 0.41 335
AMGK-250ME-04 63 1780 103 945 0.85 HS 5 2.3 2.6 7.2 0.80 425
AMGK-280SG-04 85 1780 138 94.8 0.85 HS 5 2.3 2.6 6.6 1.44 585
AMGK-280MG-04 100 1780 161 95 0.87 HS 5 2.3 25 6.6 1.65 660
AMGK-315SB-04 126 1785 208 95.1 0.84 DS 4 2.2 2.3 6.5 2.4 795
AMGK-315MB-04 150 1785 245 95.5 0.85 DS 4 2.2 2.2 6.5 2.9 890
AMGK-315MD-04 180 1785 290 95.5 0.85 DS 4 2.2 2.2 6.8 3.4 960
AMGK-315LB-04 220 1785 360 95.8 0.84 DS 4 2.6 25 6.8 4.0 1165
AMGK-355MB-04 240 1790 385 95.8 0.85 DS 4 2.0 2.4 6.9 5.5 1520
AMGK-355MB-04* 275 1790 445 95.8 0.84 DS 4 21 25 6.9 5.5 1520
AMGK-355MB-04 275 1790 435 96.3 0.86 HS 2 1.0 2.4 6.9 5.5 1520
AMGK-355LB-04 300 1790 475 96.1 0.86 DS 4 1.9 2.2 6.8 6.8 1730
AMGK-355LB-04* 340 1790 545 96.4 0.85 DS 4 2.0 2.4 7.0 6.8 1730
AMGK-355LB-04 350 1792 560 96.7 0.85 HS 2 1.2 2.6 71 6.8 1730

Higher outputs, other voltages and frequencies on request.
* Utilization to insulation class F.
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Three-phase motors with squirrel cage 440V - 60 Hz

Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Protection type “n“ Temperature class T4
Types: AMGK Number of poles: 6 — 60 Hz
Type Rated Rated Rated Effi- Power Rotor Starting Breakd. Starting Moment Net weight
output speed current at  ciency factor class torque torque current of inertia
n with direct-on starting J

as a multiple of the

rated rated rated
440V torque torque current approx. approx.
kW min—1 A % cosg Ma/My Mg/My Ia/ln kgm2 kg
x
< Speed 1200 min-!
g AMGK-090LX-06 0.90 1095 23 69.0 0.75 HS 4 1.7 2.0 3.4 0.0036 22
w AMGK-090LB-06 1.32 1100 3.4 735 0.74 HS 4 2.0 2.3 3.8 0.0036 22
g AMGK-100LB-06 1.8 1140 4.5 78.0 0.74 HS 4 2.3 25 4.9 0.0086 35
g AMGK-112MB-06 2.6 1150 5.8 83.0 0.73 HS 3 1.8 21 4.9 0.014 38
2 AMGK-132SB-06 3.6 1150 6.9 86.0 0.81 HS 4 21 26 6.0 0.030 59
& AMGKA-132MB-06 4.8 1150 9.3 85.0 0.81 HS 4 2.3 2.6 6.0 0.033 67
= AMGK-132MD-06 6.6 1150 12.8 86.5 0.80 HS 5 2.6 2.6 6.0 0.045 72
AMGK-160MB-06 9.0 1165 16.6 88.5 0.81 HS 5 22 27 6.5 0.100 108
AMGK-160LB-06 13.2 1160 235 89.5 0.82 HS 5 2.3 2.6 6.9 0.134 130
AMGK-180LB-06 18.0 1165 34 91.0 0.79 HS 4 1.5 25 5.8 0.13 176
AMGK-200LG-06 22 1170 40.5 915 0.79 DS 4 2.4 2.2 5.3 0.33 262
AMGK-200LJ-06 26 1170 48.5 91.6 0.79 DS 4 25 2.3 5.4 0.33 282
AMGK-225ME-06 36 1175 63 92.8 0.82 DS 4 2.4 21 5.9 0.55 315
AMGK-250ME-06 43 1185 77 93.2 0.80 DS 4 2.3 2.2 6.8 1.00 420
AMGK-280SG-06** 54 1185 89 93.0 0.86 DS 4 22 22 6.0 1.87 605
AMGK-280MG-06** 63 1185 103 93.5 0.86 DS 4 21 2.3 6.2 2.3 670
AMGK-315SB-06 85 1190 137 95.0 0.86 DS 4 2.1 2.2 6.7 3.3 795
AMGK-315MB-06 105 1190 168 95.4 0.85 DS 4 1.9 2.2 6.7 4.0 890
AMGK-315MC-06 132 1190 207 95.6 0.87 DS 4 21 2.3 6.8 4.9 960
AMGK-315MD-06 150 1190 235 95.8 0.87 DS 4 2.0 2.2 6.7 4.9 960
AMGK-315LB-06 170 1190 265 95.8 0.87 DS 4 2.0 21 6.7 6.0 1165
AMGK-355MB-06 230 1192 370 96.3 0.85 HS 2 1.1 2.4 6.4 7.8 1520
AMGK-355LB-06 280 1192 440 96.6 0.86 HS 2 1.1 2.4 6.3 8.9 1730

Higher outputs, other voltages and frequencies on request.
** | arger laminated core possible, then higher output, on request.
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Pole-changing three-phase motors with squirrel cage
Totally enclosed fan-cooled, enclosure IP 55

Protection type “n“ 400V, —50Hz

Class F insulation, Utilization to B

Types: AMGK Number of poles: 4 /2
Types: AMGK Number of poles: 6 / 2
Type Rated output Rated speed Rated current Rotor class Starting Starting Moment Net
torque current of inertia weight
at 400V with direct-on starting J
as a multiple of the
rated rated

kW min—1 A torque current kg m2 ca. kg
Pole-changing for 2 speeds with 1 Dahlander-connected winding Speed 1500/3000 min-1
AMGK-112MB-42 3.6/4.3 1410/2870 7.8/8.7 HS 3 1.7/1.8 4.5/5.9 0.011 38
AMGK-132SB—42 4.9/6 1450/2915 9.8/12.1 HS 4 2.0/2.3 6.5/7.6 0.022 59 !
AMGK-132MB-42 6.5/9 1450/2920 13.5/17.3 HS 5 2.8/2.3 7.0/7.5 0.03 69 §
AMGK-160MB-42 9/11 1455/2920 17.8/21 HS 4/5 2.3/2.4 5.6/6.5 0.068 108 g
AMGK-160LB—42 13/16 1460/2930 26.1/31 HS 5 3.0/3.2 6.5/7.7 0.092 130 w
AMGK-180MB-42 16.5/20 1465/2940 31/37 HS 5 2.5/2.4 5.8/6.9 0.13 162 8
AMGK-180LB-42 18.5/25 1465/2935 34.5/45 HS 5 2.6/2.2 5.7/6.2 0.16 176 g
AMGK-200LG—42 26/31 1470/2960 48/56 HS 5 2.5/2.6 6.6/8 0.25 254 2
AMGK-225SE-42 32/38 1475/2960 59/71 HS 5 2.2/2.7 6.5/7 0.34 305 g
AMGK-225ME-42 38/46 1475/2965 70/84 HS 5 2.8/3.3 7.3/8.5 0.41 335 =
AMGK-250ME-42 45/55 1465/2945 86/95 HS 4 2.1/2.0 5.0/6.5 0.79 425
AMGK-280SG-42 60/75 1475/2965 110/126 HS 4 2.0/1.8 5.7/6.6 1.43 575
AMGK-280MG—42 73/90 1480/2970 129/149 HS 4 2.0/1.7 5.9/7.8 1.66 650
AMGK-315SB-421 82/96 1485/2980 152/163 HS 4 2.0/2.1 6.0/7.0 1.8 795
AMGK-315MB-421 100/124 1485/2975 181/202 HS 2/3 1.3/1.3 5.5/6.8 2.1 890
AMGK-315MD-421 120/145 1485/2975 214/233 HS 2 1.3/1.3 5.5/6.8 25 960
AMGK-315LB-421 142/172 1485/2975 253/276 HS 2 1.3/1.3 5.6/6.8 3.0 1165
AMGK-355MB—42 150/200 1485/2985 275/335 HS 3 1.6/1.6 5.0/6.8 4.3 1520
AMGK-355LB—-42 180/250 1485/2985 355/420 HS 2 1.2/1.3 5.0/6.8 5.3 1730
Pole-changing for 2 speeds with 2 separate windings Speed 1000/1500 min-1
AMGK-112MB-64 1.5/2.2 960/1450 4.1/4.8 HS 4 22117 5.0/5.8 0.011 38
AMGK-132SB-64 2.2/3.3 960/1460 6.1/7.4 HS 4/5 1.9/2.0 5.0/6.8 0.024 59
AMGK-132MB-64 3/4.5 965/1465 7.5/9 HS 4 2.4/21 6.1/7.5 0.03 69
AMGK-160MB-64 4.5/6.5 965/1465 9.4/12.8 HS 4 1.9/1.8 5.7/7.4 0.068 108
AMGK-160LB-64 6.5/9.5 970/1460 13.5/17.8 HS 4 2.0/1.8 6.5/6.9 0.092 130
AMGK-180LB-64 11/16 970/1460 23/30 HS 3 1.91.7 6.0/6.8 0.13 176
AMGK-200LG-64 13/19 970/1460 27/34 DS 4 2.9/2.3 6.0/6.5 0.25 254
AMGK-200LJ-64 15/23 975/1470 31/41 DS 5 2.8/2.4 6.4/6.8 0.25 254
AMGK-225SE-64 18/27 975/1470 40/51 DS 5/4 2.8/2.2 5.2/5.7 0.34 305
AMGK-225ME-64 21/31 980/1480 44/58 DS 5 2.8/2.2 5.5/6.0 0.41 335
AMGK-250ME-64 28/40 980/1480 55/72 HS 5/4 2.8/2.0 6.3/7.0 0.79 425
AMGK-280SG-64 43/65 985/1485 78/114 HS 4 2.0/1.9 5.6/6.8 17 575
AMGK-280MG-64 52/78 985/1485 95/137 HS 4 2.2/2.0 6.0/6.9 2.0 650
AMGK-315SB-64* 60/90 985/1485 120/160 DS 5/4 2.8/2.2 5.8/6.1 2.3 795
AMGK-315MB-64* 70/100 985/1485 140/179 HS 5 2.8/2.2 5.8/6.1 2.8 890
AMGK-315MD-64* 80/115 985/1485 150/200 DS 5/4 2.8/2.2 5.8/6.1 3.3 960
AMGK-315LB-64* 100/140 985/1485 187/245 DS 5/4 2.7/2.0 5.8/6.0 3.9 1165
AMGK-355MB-64 125/180 990/1490 235/315 HS 2 1.5/1.1 6.0/6.5 6.9 1520
AMGK-355LB-64 155/225 990/1490 290/390 HS 2 1.6/1.1 6.0/6.5 8.5 1730

Higher outputs, other voltages and frequencies on request.
1 Type AMGK-315
We reserve us the right to deliver foot-mounted types (AMSK) in welded design.
(Additional weight approx. 80 kg acc. to quotation and order confirmation respectively).
* Utilization to insulation class F.

FLENDER LOHER Business Unit IM 127



Pole-changing three-phase motors with squirrel cage
Totally enclosed fan-cooled, enclosure IP 55

Protection type “n* 400V, — 50 Hz o
Class F insulation, Utilization to B
Types: AMGK Number of poles: 8/ 4
Types: AMGK Number of poles: 8 /6
Type Rated output Rated speed Rated current Rotor class Starting Starting Moment Net
torque current of inertia weight
at 400V with direct-on starting J
as a multiple of the
rated rated approx.
kW min—1 A torque current kg m2 kg
Pole-changing for 2 speeds with 1 Dahlander-connected winding Speed 750/1500 min-1
AMGK-112MB-84 1.4/2.2 710/1440 4.1/4.9 HS 3 1.91.7 3.8/4.8 0.0136 40
[ AMGK-132SB-84 2.3/3.4 715/1440 5.9/7.3 HS 3 1.8/1.7 4.2/5.0 0.033 59
<‘ AMGK-132MB-84 3/5 720/1460 8.3/11 HS 4 2.3/1.8 5.0/5.8 0.045 72
'g AMGK-160MB-84 4/5.5 710/1440 9/10.8 HS 3 1.4/1.6 4.0/5.3 0.091 104
© AMGK-160MD-84 5/7.5 720/1440 11.3/15 HS 4 1.91.7 5.0/5.5 0.12 108
I.:;: AMGK-160LB-84 711 720/1440 15.5/22.3 HS 4 1.91.7 5.5/5.6 0.16 130
?—: AMGK-180LB-84* 11/18 725/1455 24.5/33.3 HS 4 2.1/2.0 5.5/6.7 0.19 176
8 AMGK-200LG-84 17/25 720/1450 39/44.5 HS 4 2.3/2.3 4.3/6.0 0.33 258
g_ AMGK-225SE-84* 22/31 725/1470 54/56 HS 5 2.9/2.8 5.0/7.0 0.46 305
|2' AMGK-225ME-84* 26/38 730/1470 59/67 HS 5 3.0/3.0 5.0/6.9 0.55 325
AMGK-250ME-84 32/46 740/1480 68/80 HS 5 2.6/2.5 6.0/7.5 1.0 415
AMGK-280SG-84 42/60 735/1480 85/103 HS 4 1.9/2.0 5.0/6.5 2.26 585
AMGK-280MG-84 50/72 740/1480 101/124 HS 5 2.2/2.3 5.0/7.1 2.88 640
AMGK-315SB-84 60/83 740/1485 135/141 HS 4 1.8/1.9 4.9/7.0 3.4 780
AMGK-315MB-84 72/110 740/1485 160/187 HS 4 1.711.9 4.8/7.2 4.0 875
AMGK-315MD-84 90/132 740/1485 190/221 HS 3/4 1.711.7 4.9/6.8 4.8 940
AMGK-315LB-84* 115/160 740/1490 242/266 HS 3/4 1.6/1.9 5.0/7.0 6.0 1145
AMGK-355MB-84 145/220 745/1490 305/370 HS 2 1.3/1.3 4.2/6.2 10 1560
AMGK-355LB-84 175/275 745/1490 370/460 HS 2 1.5/1.4 4.5/6.7 12 1730
Pole-changing for 2 speeds with 2 separate windings Speed 750/1000 min-1
AMGK-112MB-86 11.4 720/965 3.5/3.9 HS 4 1.8/1.6 3.4/4.3 0.0167 38
AMGK-132SB-86 1.5/2 715/970 4.6/5.9 HS 4 2.0/1.9 4.3/5.5 0.033 59
AMGK-132MB-86 2.2/3 715/970 7.6/9.5 HS 5 2.7/25 5.6/6.0 0.045 72
AMGK-160MB-86 4/5.5 720/970 9.2/11.9 HS 4 2.3/1.9 5.7/6.0 0.094 108
AMGK-160LB-86 5.5/7.5 720/965 11.7/15.8 HS 4 2.2/1.9 6.0/6.3 0.13 130
AMGK-180LB-86 8.5/11 725/980 19.5/25.7 HS 4/3 1.6/1.5 5.4/5.8 0.19 176
AMGK-200LG-86* 14.5/19 715/975 30/37.5 HS 4 2.0/2.0 4.5/5.7 0.33 282
AMGK-225SE-86 16/21 720/980 35/44 DS 5 2.6/2.8 4.5/6.0 0.46 305
AMGK-225ME-86 19/25 725/975 42/52 DS 5 2525 5.0/6.0 0.55 315
AMGK-250ME-86 24/32 735/985 50/62 DS 4 2.4/1.9 5.7/6.6 1.0 420
AMGK-280SE-86 33/44 740/990 67/83 HS 4/3 1.9/1.6 4.7/5.3 1.73 605
AMGK-280ME-86 40/53 740/990 83/99 HS 5 2.3/1.7 5.6/5.8 2.06 670
AMGK-315SB-86* 50/65 741/991 99/120 DS 5/4 2.5/1.5 6.6/6.3 3.38 795
AMGK-315MB-86 60/80 741/991 116/147 DS 4 2.41.3 6.9/6.6 4.06 890
AMGK-315MD-86* 70/95 741/991 135/171 DS 4 2.5/1.7 6.6/6.8 4.84 960
AMGK-315LB-86 80/110 742/991 154/197 DS 5/4 2.6/1.6 6.8/6.5 6.0 1165
AMGK-355MB-86* 115/150 741/991 220/265 HS 2 1.6/1.3 5.2/6.2 10 1520
AMGK-355LB-86* 140/180 741/991 265/320 HS 2 1.6/1.4 5.4/6.8 12 1730

Higher outputs, other voltages and frequencies on request.
* Utilization to insulation class F.
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Pole-changing three-phase motors with squirrel cage
Totally enclosed fan-cooled, enclosure IP 55

Protection type “n“ 400V, — 50 Hz

Class F insulation, Utilization to B

Types: AVGK Number of poles: 4/ 2 Fan design
Types: AVGK Number of poles: 6/ 4 Fan design
Type Rated output Rated speed Rated current Rotor class Starting Starting Moment Net
torque current of inertia weight
at 400V with direct-on starting J
as a multiple of the
rated rated approx.
kW min—1 A torque current kg m2 kg
Pole-changing for 2 speeds with 1 Dahlander-connected winding,
Design for fan drive Speed 1500/3000 min~?
AVGK-112MB-42 1.1/4.1 1420/2895 2.2/8.1 HS 4 1.7/2.0 5.3/6.7 0.011 38
AVGK-132SB-42 1.6/6 1450/2925 3.35/12 HS 4 1.9/2.2 6.5/7.5 0.022 59 v
AVGK-132MB-42 2.2/9 1450/2920 4.5/17.3 HS 5 2.2/21 6.8/7.6 0.03 69 <
AVGK-160MB-42 3/12 1460/2900 5.9/23 HS 4 1.8/2.3 4.9/6.1 0.068 108 T
AVGK-160LB-42 4/16 1465/2930 8.5/31 HS 5 2.7/2.9 5.8/8 0.092 130 g
AVGK-180MB-42 5.5/20 1470/2950 10.5/38 HS 5 2.4/2.4 5.8/6.8 0.13 162 w
AVGK-180LB-42 6.3/25* 1465/2935 12/46 DS 4 2.4/2.6 5.3/7.0 0.16 176 g
AVGK-200LG-42 8.5/33 1470/2960 16.2/61 DS 4 2.0/2.3 5.7/6.8 0.25 254 a-)
AVGK-225SE-42 10.5/38 1475/2965 19.5/70 HS 5 2.9/3.0 6.4/7.9 0.34 305 2
AVGK-225ME-42 13/46 1480/2970 23.5/84 HS 5 2.4/2.8 6.8/7.9 0.41 335 &
AVGK-250ME-42 15/55 1470/2950 29/98 HS 4/5 2.1/2.4 5.2/7.0 0.79 425 =
AVGK-280SG-42 20/75 1480/2965 36/125 HS 3/4 1.6/2.0 5.3/7.0 1.3 575
AVGK-280MG—-42 24/90 1480/2970 44/149 HS 4 1.9/2.2 5.6/7.5 1.66 650
AVGK-315SB-421 27/110 1485/2980 52/179 HS 3 1.4/1.3 5.0/6.2 1.8 795
AVGK-315MB—421 33/132 1485/2980 62/215 HS 3 1.4/1.3 5.0/6.2 2.1 890
AVGK-315MD—421 37/145 1485/2980 70/235 HS 3 1.5/1.4 5.2/6.8 25 960
AVGK-315LB-421 44/172 1485/2980 80/276 HS 3 1.3/1.2 5.6/6.8 3.0 1165
AVGK-355MB-42 50/200 1485/2985 95/335 HS 2 1.2/1.3 5.0/6.8 4.3 1520
AVGK-355LB-42 65/250 1485/2985 125/420 HS 2 1.2/1.3 5.0/6.8 5.3 1730
Pole-changing for 2 speeds with 2 separate windings,
Design for fan drive Speed 1000/1500 min~?
AVGK-112MB-64 0.9/3 950/1445 2.3/7 HS 3/4 1.8/1.9 5.0/6.0 0.011 38
AVGK-132SB-64 1.25/4.2 965/1455 3.1/9.0 HS 3/4 1.6/2.3 4.6/6.0 0.024 59
AVGK-132MB-64 1.65/5.5 955/1460 3.7/11.2 HS 3/4 1.4/1.9 5.0/7.0 0.03 69
AVGK-160MB-64 2.2/1.5 975/1470 5.4/15.2 HS 4 2.2/2.2 5.1/6.0 0.068 108
AVGK-160MD-64 3/9 970/1470 7.118 HS 4 2.3/2.2 4.4/6.2 0.068 108
AVGK-160LB-64 3.5/12 985/1465 9.5/24 HS 5 2.4/2.6 5.6/6.8 0.092 130
AVGK-180MB-64 4.5/14 970/1460 11.1/26.5 HS 4 1.71.7 6.0/7.0 0.1 162
AVGK-180LB-64 5.5/16.5 975/1460 11.8/32 HS 4 1.8/1.6 6.2/6.0 0.13 176
AVGK-200LG-64 7/20 970/1465 13.7/35 HS 4 2.3/2.0 5.8/6.5 0.25 254
AVGK-200LJ-64 9/26 975/1465 18.6/47.5 HS 5 25/2.5 5.7/6.9 0.25 254
AVGK-225SE-64 10/31 985/1480 21.5/60 DS 5 2.8/3.0 6.0/6.9 0.34 305
AVGK-225ME-64 13/38 985/1480 26.6/70 DS 4/5 2.3/2.7 5.5/7.0 0.41 335
AVGK-250ME-64 17/48 985/1480 34/87 HS 5 2.3/2.4 6.2/7.5 0.79 425
AVGK-280SG-64 25/70 988/1485 45/126 HS 4 1.91.7 5.5/6.9 1.7 575
AVGK-280MG-64 30/82 988/1485 53/142 HS 4 1.9/1.8 5.5/6.5 2.1 650
AVGK-315SB-64 32/95 985/1485 61/168 HS 4 2.2/2.2 5.3/5.6 2.3 795
AVGK-315MB-64 37/115 985/1485 70/200 DS 4 2.2/2.0 5.3/5.6 238 890
AVGK-315MD-64 47/135 985/1485 89/236 DS 4 2.2/2.2 5.3/6.5 3.3 960
AVGK-315LB-64* 55/160 985/1485 105/280 DS 5 2.8/2.8 6.5/7.0 3.9 1165
AVGK-355MB-64 75/200 990/1490 140/350 HS 2 1.5/1.2 6.0/6.5 6.9 1520
AVGK-355LB-64 90/250 995/1490 165/430 HS 2 1.6/1.2 6.0/6.5 8.5 1730

Higher outputs, other voltages and frequencies on request.
1 Type AVGK-315
We reserve us the right to deliver foot-mounted types (AVSK) in welded design.
(Additional weight approx. 80 kg acc. to quotation and order confirmation respectively).
* Utilization to insulation class F.
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Pole-changing three-phase motors with squirrel cage
Totally enclosed fan-cooled, enclosure IP 55

Protection type “n“ 400V, — 50 Hz _ o
Class F insulation, Utilization to B

Types: AVGK Number of poles: 8/ 4 Fan design
Types: AVGK Number of poles: 8 /6 Fan design
Type Rated output Rated speed Rated current Rotor class Starting Starting Moment Net
torque current of inertia weight
at 400V with direct-on starting J
as a multiple of the
rated rated approx.
kW min—1 A torque current kg m2 kg
Pole-changing for 2 speeds with 1 Dahlander-connected winding,
Design for fan drive Speed 750/1500 min~1
AVGK-112MB-84 0.9/3.7 710/1450 3.6/9.2 HS 3/5 1.8/2.1 3.6/5.9 0.011 38
AVGK-132SB-84 1.3/5 720/1455 4.2/10.7 HS 3/5 1.6/2.7 3.5/6.9 0.022 59
AVGK-132MB-84 1.7/6.8 720/1460 5.2/14.3 HS 3/5 1.8/2.3 4.4/7.0 0.03 69
AVGK-160MB-84 3/10 725/1475 9.7/22.3 HS 4/5 1.9/2.8 3.5/6.6 0.068 108
AVGK-160LB-84 3.5/13 730/1475 11.8/29.5 HS 3/5 1.9/2.7 3.8/7.0 0.092 130
AVGK-180MB-84 4/16 735/1470 13.1/30 DS 4 1.9/2.3 4.6/6.0 0.13 162
AVGK-180LB-84 5/20 725/1470 13.8/39 DS 4/5 2.1/25 3.3/6.1 0.16 176
AVGK-200LG-84 7/28 720/1450 15.2/52 HS 4/5 2.2/2.4 4.6/6.3 0.33 254
AVGK-225SE-84 8/33 725/1465 17.4/59 DS 5 2.4/25 4.5/6.5 0.46 305
AVGK-225SF-84* 9.2/37 720/1460 20.5/67 HS 4 2.1/2.3 4.2/6.0 0.46 305
AVGK-225ME-84 9.5/39 730/1475 21/72 HS 4/5 2.6/3.0 5.1/7.0 0.55 335
AVGK-225MF-84* 11/44 730/1470 24/78 HS 4/5 2.6/3.0 5.0/7.5 0.41 335
AVGK-250ME-84 11/49 735/1475 23/84 HS 5 2.4/25 5.5/7.3 1.0 425
AVGK-280SG-84 17/68 735/1480 43.5/125 HS 4 1.7/2.0 4.0/7.3 1.3 575
AVGK-280MG-84 20/80 740/1485 48/140 HS 3/4 1.7/2.0 4.1/75 1.6 650
AVGK-315SB-84 22/95 740/1485 45/163 HS 3/5 1.6/1.8 4.9/7.0 3.4 780
AVGK-315MB-84* 26/115 740/1485 52/196 HS 3/4 1.5/1.8 4.4/6.8 4.0 875
AVGK-315MD-84 30/132 740/1485 60/221 HS 3/4 1.5/1.9 4.7/6.8 4.8 940
AVGK-315LB-84* 38/165 740/1490 74/276 HS 3/4 1.6/2.0 4.8/6.9 6.0 1145
AVGK-355MB-84 50/220 740/1490 100/370 HS 2 1.3/1.3 4.2/6.2 10 1560
AVGK-355LB-84 60/275 740/1490 120/460 HS 3 1.4/1.4 4.5/6.7 12 1730
Pole-changing for 2 speeds with 2 separate windings,
Design for fan drive Speed 750/1000 min-"
AVGK-112MB-86 0.8/1.9 725/965 3.1/5.6 HS 3 1.6/1.9 3.7/4.9 0.017 38
AVGK-132SB-86 1.1/2.6 720/970 3.3/6.9 HS 3/4 1.3/2.0 3.8/6.1 0.033 59
AVGK-132MB-86 1.6/3.8 710/965 5/10 HS 5 2.6/2.8 3.3/5.3 0.045 72
AVGK-160MB-86 2.5/6 720/965 6.1/12.6 HS 4 2.4/1.8 6.2/6.4 0.094 108
AVGK-160LB-86 3.5/8 730/970 8.9/16.9 HS 4 2.0/1.9 6.0/6.3 0.127 130
AVGK-180LB-86 5.5/12.5 730/970 14.2/27 HS 3 1.71.5 4.7/5.1 0.19 176
AVGK-200LG-86 9.5/20 730/975 21/42 HS 4 2.4/2.5 5.2/6.2 0.33 282
AVGK-225SE-86 11/24 730/980 24/55 HS 4 2.3/2.7 4.9/6.2 0.46 305
AVGK—-225ME-86 13/28 730/980 27/54 HS 4/5 2.3/2.5 4.8/6.2 0.55 315
AVGK-250ME-86 16/34 735/985 31/62 HS 3 1.8/1.7 5.5/6.5 1.0 420
AVGK-280SG-86 25/50 740/990 50/96 HS 4 21/1.8 5.5/6.0 1.7 605
AVGK-280MG-86 30/60 740/990 60/115 HS 4 21/1.9 5.9/6.0 2.06 670
AVGK-315SB-86 33/70 742/990 65/126 DS 4 2.5/1.6 6.7/6.1 3.38 795
AVGK-315MB-86 40/85 742/990 78/152 DS 4 2.7/1.6 6.9/6.3 4.06 890
AVGK-315MD-86 47/100 741/990 90/180 DS 4 2.4/1.6 6.6/6.1 4.84 960
AVGK-315LB-86 55/120 742/990 105/214 DS 4 2.6/1.6 6.9/6.5 6.0 1165
AVGK-355MB-86 70/150 741/991 135/265 HS 2 1.5/1.2 5.4/6.0 10 1520
AVGK-355LB-86 85/190 741/991 160/335 HS 2 1.5/1.4 5.8/6.3 12 1730

Higher outputs, other voltages and frequencies on request.
* Utilization to insulation class F.
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Pole-changing three-phase motors with squirrel cage
Totally enclosed fan-cooled, enclosure IP 55

Protection type “n“ ‘é(l)OV, - 50 Hz _ o
ass F insulation, Utilization to B

Types: AMGK Number of poles: 8/6 /4 Fan design

Types: AVGK Number of poles: 8/6 /4 Fan design
Type Rated output Rated speed Rated current Rotor class Starting Starting Moment Net

torque current of inertia weight
at 400V with direct-on starting J
as a multiple of the
rated rated approx.
kW min—1 A torque current kg m2 kg

Pole-changing for 3 speeds with 2 separate windings,
one of which is Dahlander-connected Speed 750/1000/1500 min-1
AMGK-112MB-33 0.9/1.1/1.5 700/960/1455 3.5/3.7/3.6 HS 3 1.71.51.4 3.4/4.1/5.5 0.0117 38 Y
AMGK-132SB-33 1.3/1.6/2.2 720/975/1460 3.9/4.6/4.8 HS 4 1.9/2.0/1.8 3.7/4.5/6.0 0.033 59 <
AMGK-132MB-33  2.2/2.5/3.6 705/960/1445 7/7/7.6 HS 4 2.3/2.0/2.3 3.9/5.1/6.4 0.045 72 =
AMGK-160MB-33  3.3/4/5.5 725/975/1450 7.5/8.4/10.5 HS 4 2.1/2.01.6 5.8/5.9/6.3 0.094 108 u“j
AMGK-160LB-33 4.5/6/8 725/975/1455 10/12.2/14.5 HS 4 2.2/1.6/1.6 6.1/6.2/6.7 0.13 130 7))
AMGK-180MB-33 6/8/11 725/975/1460 16/20/21 HS 4 21/1.9/1.4 6.2/6.5/6.2 0.16 162 ?‘:
AMGK-180LB-33 7/9/14 730/980/1460 17.6/22/25.5 HS 4 2.3/2.01.4 6.4/6.8/6.2 0.19 176 ]
AMGK-200LG-33 12/15/18.5 730/960/1450 27/32.5/33 DS 4 2.5/1.8/2.2 4.7/5.1/6.2 0.33 262 -4
AMGK-225SE-33 16/20/26 725/980/1465 40/42.8/46.5 DS 4 2.5/2.2/2.2 5.0/6.1/6.5 0.46 305 e
AMGK-225ME-33*  19/22/30 725/980/1460 41/44/52 DS 4 2.5/2.3/2.0 5.1/6.3/6.2 0.55 315
AMGK-250ME-33  24/28/36 735/990/1480 50/57/62 DS 4 2.6/2.4/2.3 5.5/6.6/6.8 1.1 420
AMGK-280SG-33 31/37/50 740/990/1480 65/70/84 DS 4 1.8/1.4/1.6 5.0/5.5/6.4 1.73 605
AMGK-280MG-33  37/45/60 740/990/1480 80/87/102 DS 4 2.01.71.9 5.1/5.7/6.5 2.1 670
AMGK-315SB-33 43/55/68 740/990/1480 92/106/114 HS 3 1.5/1.511.5 5.5/6.3/6.9 3.65 795
AMGK-315MB-33  50/65/80 740/990/1480 100/123/133 HS 3 1.5/1.3/1.4 5.5/6.4/6.9 4.2 890
AMGK-315MD-33 60/75/95 740/990/1480 125/143/157 HS 3 1.5/1.3/1.4 5.6/6.5/7.0 4.7 960
AMGK-315LB-33 70/90/110 740/990/1485 150/171/181 HS 3 1.5/1.3/1.4 5.7/6.6/7.0 5.9 1165
Pole-changing for 3 speeds with 2 separate windings,
one of which is Dahlander-connected, design for fan drive Speed 750/1000/1500 min-1
AVGK-112MB-33 0.6/0.85/2.4 715/980/1460 2/3.2/6.2 HS 3 1.6/2.1/1.6 3.2/4.2/5.1 0.0114 38
AVGK-132SB-33 0.75/1.3/3.7 730/980/1460 2.66/3.6/7.8 HS 3 1.8/1.5/1.4 4.4/5.3/6.7 0.022 59
AVGK-132MB-33 1/1.5/4.4 730/985/1470 4.2/5.8/10 HS 3 2.2/2.0/1.8 4.1/4.9/7.6 0.03 72
AVGK-160MB-33 1.6/2.2/6.6 725/980/1470 5.2/5.7/13.1 HS 4 2.0/1.9/2.0 3.6/5.1/6.5 0.068 108
AVGK-160LB-33 2.1/3.1/9 730/980/1470 6.7/8.1/17.6 HS 4 2.3/2.1/2.3 4.1/5.6/8.1 0.092 130
AVGK-180MB-33 3/4.5/13 725/985/1455 6.4/11.5/25 HS 4 1.91.9/1.9 5.2/6.4/6.5 0.158 162
AVGK-180LB-33 3.7/5.5/16 720/985/1455 8.4/15.7/32 HS 4 2.0/2.0/2.9 5.3/6.9/7.1 0.19 176
AVGK-200LG-33 5/7/20 725/980/1465 10.5/14.3/38 HS 4 2.3/1.8/2.6 5.2/6.0/6.7 0.33 262
AVGK-225SE-33 6/9/27 730/985/1470 12.8/19.5/47.5 HS 5 2.7/2.0/2.7 5.6/6.8/7.0 0.46 305
AVGK-225ME-33 7/10.5/32 735/985/1470 15.2/23.8/59 HS 5 2.711.8/2.2 5.0/5.1/6.0 0.55 315
AVGK-250ME-33 8/12/35 735/990/1475 17.1/24.7/60 HS 5 2.2/1.6/2.3 5.0/6.0/7.4 1.0 420
AVGK-280SG-33 14/21/60 740/990/1480 26.6/37/95 DS 4 1.4/1.3/1.8 4.6/5.8/7.0 17 605
AVGK-280MG-33 17/25/70 735/990/1480 34.2/48.5/119 DS 4 1.6/1.511.7 4.3/5.4/6.3 2.1 670
AVGK-315SB-33 18/26.5/75 740/990/1480 38/55/126 HS 3 1.41.311.5 5.0/5.5/7.0 3.65 795
AVGK-315MB-33 21.5/32/90 735/990/1480 41.8/62.7/150 HS 2 1.3/1.2/1.3 4.8/6.5/6.5 4.2 890
AVGK-315MD-33 25/37/105 740/990/1485 52.3/77/176 HS 2 1.3/1.3/1.6 5.2/6.5/7.5 4.7 960
AVGK-315LB-33*  31/45/132 740/990/1485 64.6/94/222 HS 2 1.31.211.5 5.5/6.8/7.6 5.9 1165

Higher outputs, other voltages and frequencies on request.
* Utilization to insulation class F.

FLENDER LOHER Business Unit IM 131



Series AMGK / AVGK, Dimension drawings

Dimension drawings for motors and terminal box

See
Series A..., E... Dimension drawings

Page 86

x
<
T
c
«©
w
(]
(]
=
Q
(]
Q
=
=

For the mounting types IM B3, IM B5 and IM B35 with terminal box on top the single dimension drawings are
available in the output tables of the CD version (not in the printed version of this technical list).
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Series ENGV / EMGYV, Increased Safety “e*

Electrical design

Electrical design

The motors of the series ENGV
and EMGV (totally enclosed fan-
cooled, see type code on page 11)
are available both in standard de-
sign (ENGV) and in mechanical
VIK design (EMGV).

Mechanical VIK design means that
the motor construction meets the
requirements of the VIK (Verband
der Industriellen Energie- und
Kraftwirtschaft e.V. — Committee of
the Industrial Power and Power
Utilities).

On customer request these motors
can be delivered for a fixed volt-
age (e.g. 400V) or for a voltage
range (e.g. 380—420V).

The rated voltages

400V or 380—420V

500V or 475-525V

690V or 655725V
are standard voltages for 50 Hz
systems. Other voltages and fre-
quencies are possible on request.
The outputs and electrical data in-
dicated in the tables can be
changed by special designs,
achieving e.g. an even higher effi-
ciency or a longer time of tempera-
ture rise tg by means of a rotor
with copper cage instead of alu-
minium die cast.

The insulation system of this motor
series is suitable for mains volt-
ages up to 1000V. The connecting
(terminal box, terminals) up to in-
cluding frame size 160 is designed
for rated voltages up to 750V, in
case of the frame sizes 180 — 355
for rated voltages up to 1100V.

The motors are fitted with 6 termi-
nals, allowing “star“ (Y) or “delta“
(A) connection. Standard connec-
tion of all 400V motors is delta and
therefore suitable for 400V A/
690V Y.

The 500V motors are available

both for 500V Y and 500V A, if not
for winding reasons one of the
both versions is to be preferred.
The motors of the series E.GV
have the winding executed in
class F insulation, thermal utiliza-
tion only to class “B".

In accordance with the latest stan-
dard EN 60034-1 the thermal uti-
lization, if it is inferior to the insula-
tion class, will be stamped on the
rating plate additionally to the in-
sulation class. Therefore the mo-
tors of these series will be
stamped with “F-B*. Only few ex-
ceptions require “F“. These are
marked in the output tables with an
* and stamped with “F*.

Both for a fixed voltage (e.g. 400V,
500V or 690V) and for a voltage
range (e.g. 380—420V, 475-525V
or 655—-725V) a tolerance of +=5%
for the “Range A" is admissible to
EN 60034-1 (“VDE 0530).

This results in the following:

For the fixed voltage motor, e.g.
400V, this “Range A* goes from
380—420V. Within this range the
motor must be reliably functioning
in continuous duty, the tempera-
ture rise of the winding at the toler-
ance limits is allowed to be approx.
10 K higher than the limit value of
the insulation class.

The electrical data (“Rated data®)
always refer to the mean range,
e.g. to 400V. Here the temperature
rise of the winding is measured
and the thermal utilization is deter-
mined.

The upper and lower limit of
“Range A® is joined by “Range B*:
Range “B" is inadmissible for
EEx e motors. (see respective
chart, i.e. example on page 22 of
this technical list).
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For the voltage range motors (e.g.
380-420V) of the series E.G. it is
to be proceeded as follows.

The electrical data are measured
in the mean range (e.g. at 400V)
and at rated output. Obtained are
the power factor, efficiency, speed
(torque), starting current (I, abso-
lute), noise, torque characteristic
and no-load data.

All guaranteed data indicated in
this list or in the data sheet must
meet within the tolerances these
measured values at mid-voltage.
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Maintaining the torque calculated
from the rated output and the rated
speed (“rated torque®), both cur-
rents at the limits of the rated volt-
age (e.g. at 380V and at 420V) are
still to be determined now.

The maximum current from the
rated voltage range (e.g.
380—420V) is determined and
stamped onto the rating plate.
(For the fixed voltage motor only
the “mid-current”, which means
e.g. at 400V, is decisive).
However, for rating and Ex-ap-
proval of the voltage range motor
this means that the worst value
within the voltage range (at maxi-
mum current of this range) is deci-
sive for the temperature rise of the
motor and the time of temperature
rise te.

The stamped-on currents of the
voltage range motor are on aver-
age by approx. 5% higher than
those of the fixed voltage motor of
the same output. Therefore the
value of the relative starting cur-
rent “l/IN“ is lower by approx. 5%.

Due to the more unfavourable con-
ditions at determination of the time
of temperature rise tg, that one is a
bit lower for the voltage range
motor than for the single-voltage
motor of the same type.
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Series ENGV / EMGYV, Output tables

Three-phase motors with squirrel cage 400V — 50 Hz
Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Protection type “Increased Safety“ EEx e Il Temperature class T3

Types: ENGV / EMGV Number of poles: 2 -50 Hz

Type Rated Rated Rated Effi- Power Rotor Starting Breakd. Starting Time of Moment Weight
output speed current at  ciency factor class torque torque  current tempera-  of inertia
with direct-on starting ture rise ),
as a multiple of the tg T3
rated rated rated
400V torque torque  current
approx. approx.
kW min—1 A % cosg Ma/My M/MN  Ia/lN sec. kgm?2 kg

x Speed 3000 min-?
< E.GV-090LX-02 1.3 2860 2.8 80 0.86 HS 5 3.1 3.3 7.0 1 0.0020 22
g E.GV-090LB-02 1.85 2850 3.7 82 0.86 HS 5 3.1 3.2 7.8 8 0.0020 22
w E.GV-100LB-02 25 2875 4.8 83.5 0.90 HS 4 2.2 25 7.2 1 0.0039 35
g E.GV-112MD-02 3.3 2880 5.9 86 0.94 HS 4 2.4 3.2 7.5 15 0.0075 38
g E.GV-132SD-02 4.6 2910 8.4 87.9 0.90 HS 5 2.7 3.2 7.4 10 0.0140 56
2 E.GV-132SX-02 5.5 2910 10.2 88.6 0.88 HS 5 29 3.2 7.6 9 0.0150 60
& E.GV-160MB-02 7.5 2940 13.6 90.1 0.88 HS 5 3.0 3.2 7.3 13 0.0364 104
= E.GV-160MD-02 10 2945 17.9 91.1 0.89 HS 4 2.0 2.8 6.7 17 0.045 106
E.GV-160LB-02 125 2945 225 91.9 0.88 HS 4 2.2 3.0 6.9 14 0.057 130
E.GV-180MB-02 15 2950 275 89 0.88 HS 4 1.9 25 6.6 15 0.094 162
E.GV-200LG-02 20 2965 37 o1 0.86 HS 3 1.6 3.3 7.3 16 0.182 252
E.GV-200LJ-02 24 2960 43 92.9 0.87 HS 3 1.3 2.8 6.9 19 0.200 262
E.GV-225MB-02 28 2970 48.5 93.1 0.90 HS 4 21 25 7.2 10 0.247 305
E.GV-250MB-02 36 2970 61 94 0.91 HS 2 1.2 2.6 6.4 15 0.45 410
E.GV-280SG-02 a7 2980 80 92.9 0.91 HS 2 1.5 2.7 7.4 13 0.88 555
E.GV-280MG-02 58 2980 97 94.6 0.92 HS 2 1.3 2.4 71 12 1.03 590
E.GV-315SA-02 1 68 2987 115 94.8 0.90 HS 2 1.1 2.6 6.7 25 1.61 735
E.GV-315SB-02 1 80 2987 136 94.8 0.90 HS 2 1.1 25 6.7 25 1.61 735
E.GV-315MB-02 1 100 2988 168 95.6 0.90 HS 2 1.1 25 71 21 1.91 835
E.GV-315MD-02 ! 130 2985 210 95.9 0.93 HS 2 0.8 1.8 6.0 17 2.30 905
E.GV-315LB-02 ! 150 2984 245 96 0.92 HS 2 1.0 2.4 6.5 14 2.80 1085
E.GV-355MB-02 185 2985 305 96 0.91 HS 2 0.9 23 6.6 14 2.60 1570
E.GV-355LB-02 220 2982 360 96.1 0.92 HS 2 1.2 2.6 6.0 14 3.16 1820

Higher outputs, other voltages and frequencies on request.

For motors still uncertified by the PTB modifications are possible.

1  Type E.GV-315
We reserve us the right to deliver foot-mounted types (E.SV) in welded design.
(Additional weight approx. 80 kg acc. to quotation and order confirmation respectively).
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Three-phase motors with squirrel cage 400V — 50 Hz
Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Protection type “Increased Safety”“ EEx e Il Temperature class T3

Types: ENGV / EMGV Number of poles: 4 -50 Hz

Type Rated Rated Rated Effi- Power Rotor Starting Breakd. Starting Time of Moment Weight
output speed current at ~ ciency factor class torque torque  current tempera-  of inertia
with direct-on starting ture rise
as a multiple of the tg T3
rated rated rated
400V torque torque  current
approx. approx.
kW min—1 A % cosg Ma/My M/MN  Ia/lN sec. kgm?2 kg

Speed 1500 min-1 x
E.GV-090LX-04 1.0 1410 2.3 75.2 0.83 HS 5 2.5 2.7 54 13 0.0036 22 <
E.GV-090LB-04 1.35 1425 3.2 78 0.79 HS 5 2.6 3.0 6.2 10 0.0036 22 g
E.GV-100LB-04 2.0 1410 4.4 80 0.82 HS 5 2.3 2.7 5.7 14 0.0051 35 w
E.GV-100LD-04 25 1410 5.4 81 0.83 HS 5 25 2.6 6.0 12 0.0066 38 g
E.GV-112MB-04 3.6 1425 75 84.3 0.82 HS 4 2.4 2.7 6.7 12 0.012 41 g
E.GV-132SB-04 5.0 1445 9.7 87.2 0.85 HS 5 2.4 2.5 7.3 13 0.022 59 2
E.GV-132MB-04 6.8 1440 13 88 0.86 HS 5 25 25 7.2 1 0.030 69 &
E.GV-160MB-04 10 1465 19.4 90.4 0.83 HS 4 2.1 3.1 7.8 12 0.068 108 =
E.GV-160LB-04 13.5 1460 26 91.2 0.84 HS 4 2.2 3.2 7.6 1 0.092 130
E.GV-180MB-04 15 1463 28 91.4 0.85 HS 4 2.1 3.0 71 13 0.13 162
E.GV-180LB-04 17.5 1465 315 91.8 0.88 HS 4 2.1 3.2 7.3 1 0.16 176
E.GV-200LG-04 24 1475 45 92.7 0.83 HS 4 2.0 3.5 7.9 14 0.25 254
E.GV-225SB-04 30 1478 55 93.5 0.84 HS 4 2.2 29 71 9 0.37 305
E.GV-225MB-04 36 1480 67 93.7 0.83 HS 4 2.1 2.8 7.4 9 0.44 335
E.GV-250MB-04 44 1490 79 94.8 0.85 SHS 1.4 2.6 7.3 16 0.80 425
E.GV-280SG-04 58 1491 107 94.8 0.82 HS 3 1.8 2.4 7.6 1 1.43 575
E.GV-280MG-04 70 1488 114 94.9 0.94 SHS 1.4 29 75 14 1.65 650
E.GV-315SB-04 90 1490 157 95.8 0.86 HS 2 1.0 2.4 6.5 13 2.34 795
E.GV-315MB-04 100 1489 177 95.8 0.85 HS 2 1.0 2.3 6.4 12 2.8 890
E.GV-315MD-04 125 1490 225 95.8 0.84 HS 2 11 2.3 6.2 13 3.3 960
E.GV-315LB-04 140 1490 245 96.1 0.86 HS 2 1.2 2.3 71 1 3.9 1165
E.GV-355MB-04 185 1491 330 96.1 0.84 HS 2 1.0 2.3 6.0 12 55 1650
E.GV-355LB-04 220 1492 390 96.3 0.84 HS 2 0.9 23 6.9 9 6.8 1885

Higher outputs, other voltages and frequencies on request.
For motors still uncertified by the PTB modifications are possible.
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Three-phase motors with squirrel cage 400V — 50 Hz
Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Protection type “Increased Safety”“ EEx e Il Temperature class T3

Types: ENGV / EMGV Number of poles: 6 —50 Hz

Type Rated Rated Rated Effi- Power Rotor Starting Breakd. Starting Time of Moment Weight
output speed current at  ciency factor class torque torque  current tempera-  of inertia
with direct-on starting ture rise ),
as a multiple of the tg T3
rated rated rated
400V torque torque  current
approx. approx.
kW min—1 A % cosg Ma/My M/MN  Ia/lN sec. kgm?2 kg

x Speed 1000 min-"
< E.GV-090LX—06 065 890 18 66 0.79 HS3 17 18 3.4 35 0.0036 22
g E.GV-090LB—06* 095 900 265 68 0.77 HS4 18 2.0 38 21 0.0036 22
w E.GV-100LB—06 13 95 365 76 0.70 HS4 24 27 5.0 2 0.0086 35
@ E.GV-112MB-06 19 w5 45 80.3 0.75 HS4 18 2.0 46 30 0.014 38
S E.GV-132SB—06 26 965 55 845 0.81 HS5 25 25 6.4 30 0.030 59
o E.GV-132MB-06 35 955 7.4 84.7 0.81 HS4 25 26 5.9 24 0.033 67
o E.GV-132MD-06 48 955 10.1 86 0.80 HS5 25 28 65 17 0.045 72
= E.GV-160MB-06 66 965 135 87.2 0.81 HS5 25 28 6.9 13 0.100 108
E.GV-160LB—06 97 970 19.3 88.6 0.82 HS5 24 3.0 76 9 0.134 130
E.GV-180LB—06 132 970 275 89.8 0.7 HS4 2.1 29 6.0 17 0.13 176
E.GV-200LG-06 165 980 315 91.1 0.83 HS4 22 28 6.7 18 0.33 262
E.GV-200LJ—06 20 980 39 915 0.80 HS5 24 28 7.0 13 0.33 282
E.GV-225MB-06 27 990 53 93 0.79 SHS 1.8 28 77 16 0.55 315
E.GV-250MB-06 33 985 62 92.7 0.83 SHS 17 26 6.4 10 11 420
E.GV-280SG—06 40 985 72 93 0.86 DS4 22 22 6.2 14 23 605
E.GV-280MG—06 46 985 82 933 0.88 DS4 22 25 6.6 9 2.9 715
E.GV-315SB-06 64 990 110 955 0.88 HS2 1.2 23 6.3 23 27 795
E.GV-315MB-06 76 991 134 95.3 0.86 HS2 1.2 23 6.0 27 3.2 890
E.GV-315MC-06 85 992 149 95.6 0.86 Hs2 13 23 6.1 17 38 960
E.GV-315MD-06 105 991 185 955 0.86 Hs2 13 23 6.3 10 38 960
E.GV-315LB—06 130 990 225 95.8 0.87 HS2 13 23 65 10 47 1165
E.GV-355MB-06 170 993 205 96.1 0.87 HS2 1.0 22 6.0 10 7.8 1740
E.GV-355LB—06 200 993 340 96.2 0.87 HS2 1.0 22 6.3 9 9.1 1940

Higher outputs, other voltages and frequencies on request.
For motors still uncertified by the PTB modifications are possible.
*  Utilization to insulation class F.
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Three-phase motors with squirrel cage 400V — 50 Hz
Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Protection type “Increased Safety”“ EEx e Il Temperature class T3

Types: ENGV / EMGV Number of poles: 8 —50 Hz

Type Rated Rated Rated Effi- Power Rotor Starting Breakd. Starting Time of Moment Weight
output speed current at ~ ciency factor class torque torque  current tempera-  of inertia
with direct-on starting ture rise
as a multiple of the tg T3
rated rated rated
400V torque torque  current
approx. approx.
kW min—1 A % cosg Ma/My M/MN  Ia/lN sec. kgm?2 kg

Speed 750 min-1 X
E.GV-090LX-08 0.37 670 1.33 62 0.66 HS 3 1.6 1.9 2.6 80 0.0036 22 <
E.GV-090LB-08 0.55 680 1.82 65 0.66 HS 3 1.7 2.0 2.8 60 0.0036 22 g
E.GV-100LB-08 0.65 695 1.98 67.5 0.7 HS 4 2.0 21 3.8 40 0.0086 35 w
E.GV-100LD-08 0.95 690 2.75 70 0.73 HS 4 2.0 2.1 3.8 40 0.010 38 g
E.GV-112MB-08 1.3 700 3.4 73.8 0.75 HS 3 1.7 2.0 3.7 30 0.014 40 g
E.GV-132SB-08 1.9 715 4.85 81 0.70 HS 4 2.0 2.3 45 50 0.032 59 2
E.GV-132MB-08 2.6 715 6.5 83 0.70 HS 4 2.1 2.4 4.6 60 0.045 72 &
E.GV-160MB-08 3.5 720 7.7 84.6 0.78 HS 3 1.6 25 45 50 0.092 104 =
E.GV-160MD-08 4.8 720 1.1 85.6 0.73 HS 4 2.1 3.0 55 30 0.12 108
E.GV-160LB-08 6.6 725 15.1 87.6 0.72 HS 4 2.3 3.0 5.8 30 0.16 130
E.GV-180LB-08 9.7 710 20.5 87.6 0.81 HS 4 1.7 2.7 55 30 0.19 176
E.GV-200LG-08 13.2 725 28 89.3 0.76 HS 4 2.1 2.4 4.9 21 0.33 258
E.GV-225SB-08 16.5 730 35 89 0.76 HS 4 2.4 2.4 5.1 13 0.46 305
E.GV-225MB-08 20 730 42 90 0.76 DS 4 2.4 2.1 5.9 15 0.55 325
E.GV-250MB-08 27 735 56 90.3 0.78 DS 4 2.4 2.1 5.9 1 1.0 415
E.GV-280SG-08 33 740 65 92.3 0.79 DS 4 2.3 2.3 5.6 15 2.3 585
E.GV-280MG-08 40 740 76 92,5 0.82 DS 4 2.2 2.4 6.0 18 2.6 640
E.GV-315SB-08 50 745 102 93.8 0.76 HS 2 11 2.2 6.0 20 3.3 780
E.GV-315MB-08 68 740 138 94 0.76 HS 2 1.2 2.3 5.7 22 4.0 875
E.GV-315MC-08 75 742 140 94.5 0.82 HS 2 1.0 2.1 6.3 23 4.8 940
E.GV-315MD-08 85 740 160 94.5 0.82 HS 2 1.3 2.2 5.9 15 4.8 940
E.GV-315LB-08 100 740 186 94.6 0.82 HS 2 11 2.2 6.2 12 6.0 1145
E.GV-355MB-08 132 744 255" 95.2 0.82 HS 2 0.95 2.2 5.9 17 12.4 1725
E.GV-355LB-08 160 744 305" 95.5 0.82 HS 2 0.95 2.2 5.9 19 14.7 1990

Higher outputs, other voltages and frequencies on request.
230V for frame sizes 315MD and 315LB on request.
For motors still uncertified by the PTB modifications are possible.
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Three-phase motors with squirrel cage 380V-420V — 50 Hz
Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Protection type “Increased Safety” EEx e Il Temperature class T3

Types: ENGV /EMGV  Number of poles: 2 — Wide voltage range

Type Rated Rated Rated Effi- Power Rotor Starting Breakd. Starting Time of Moment Weight
output speed current at  ciency factor class torque torque  current tempera-  of inertia
with direct-on starting ture rise
as a multiple of the tg T3
380V rated rated rated
to torque torque current
400V approx. approx.
kW min—1 A % cosg Ma/My M/MN  Ia/lN sec. kgm?2 kg

x Speed 3000 min-?
§ E.GV-090LX-02 1.3 2860 2.85 80 0.86 HS 5 3.1 3.3 6.8 10 0.0020 22
g E.GV-090LB-02 1.85 2850 3.85 82 0.86 HS 5 3.1 3.2 7.5 8 0.0020 22
qu) E.GV-100LB-02 25 2875 5.1 83.5 0.90 HS 4 22 25 6.8 10 0.0039 35
g E.GV-112MD-02 3.3 2880 6.2 86 0.94 HS 4 2.4 3.2 71 14 0.0075 38
8 E.GV-132SD-02 4.6 2910 8.8 87.9 0.90 HS 5 2.7 3.2 7.0 9 0.014 56
§ E.GV-132SX-02 5.5 2910 10.6 88.6 0.88 HS 5 29 3.2 7.3 7 0.015 60
= E.GV-160MB-02 7.5 2940 14.6 90.1 0.88 HS 5 3.0 3.2 6.8 13 0.0364 104
E.GV-160MD-02 10 2945 18.5 91.1 0.89 HS 4 2.0 2.8 6.5 16 0.045 106
E.GV-160LB-02 125 2945 235 91.9 0.88 HS 4 2.2 3.0 6.6 13 0.057 130
E.GV-180MB-02 15 2950 29 89 0.88 HS 4 1.9 25 6.3 14 0.094 162
E.GV-200LG-02 20 2965 39 o1 0.86 HS 3 1.6 3.3 6.9 16 0.182 252
E.GV-200LJ-02 24 2960 45 92.9 0.87 HS 3 1.3 2.8 6.6 19 0.200 262
E.GV-225MB-02 28 2970 51 93.1 0.90 HS 4 21 25 6.9 9 0.247 305
E.GV-250MB-02 36 2970 64 94 0.91 HS 2 1.2 2.6 6.0 14 0.45 410
E.GV-280SG-02 a7 2980 85 92.9 0.91 HS 2 15 2.7 7.0 12 0.88 555
E.GV-280MG-02 58 2980 102 94.6 0.92 HS 2 1.3 2.4 6.7 1 1.03 590
E.GV-315SA-02 1 68 2987 121 94.8 0.90 HS 2 1.1 2.6 6.4 25 1.61 735
E.GV-315SB-02 1 80 2987 142 94.8 0.90 HS 2 1.1 25 6.4 24 1.61 735
E.GV-315MB-02 1 100 2988 176 95.6 0.90 HS 2 1.1 25 6.8 20 1.91 835
E.GV-315MD-02 ! 130 2985 220 95.9 0.93 HS 2 0.8 1.8 5.7 16 2.30 905
E.GV-315LB-02 ! 150 2984 255 96 0.92 HS 2 1.0 2.4 6.2 13 2.80 1085
E.GV-355MB-02 185 2985 320 96 0.91 HS 2 0.9 23 6.3 14 2.60 1570
E.GV-355LB-02 220 2982 380 96.1 0.92 HS 2 1.2 2.6 5.7 13 3.16 1820

Higher outputs, other voltages and frequencies on request.

For motors still uncertified by the PTB modifications are possible.

1  Type E.SV-315
We reserve us the right to deliver foot-mounted types (E.SV) in welded design.
(Additional weight approx. 80 kg acc. to quotation and order confirmation respectively).
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Three-phase motors with squirrel cage 380V—420V — 50 Hz
Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Protection type “Increased Safety”“ EEx e Il Temperature class T3

Types: ENGV/EMGV  Number of poles: 4 — Wide voltage range

Type Rated Rated Rated Effi- Power Rotor Starting Breakd. Starting Time of Moment Weight
output speed current at ~ ciency factor class torque torque  current tempera-  of inertia
with direct-on starting ture rise gy,
as a multiple of the tg T3
380V rated rated rated
to torque torque current
400V approx. approx.
kW min—1 A % cosg Ma/My M/MN  Ia/lN sec. kgm?2 kg

Speed 1500 min-1 x
E.GV-090LX-04 1.0 1410 2.4 75.2 0.83 HS 5 2.5 2.7 5.2 13 0.0036 22 §
E.GV-090LB-04 1.35 1425 3.25 78 0.79 HS 5 2.6 3.0 6.1 10 0.0036 22 g
E.GV-100LB-04 2.0 1410 4.55 80 0.82 HS 5 2.3 2.7 54 13 0.0051 35 I.:;l,
E.GV-100LD-04 25 1410 5.6 81 0.83 HS 5 25 2.6 5.8 10 0.0066 38 ?—:
E.GV-112MB-04 3.6 1425 7.7 84.3 0.82 HS 4 2.4 2.7 6.5 10 0.012 41 8
E.GV-132SB-04 5.0 1445 101 87.2 0.85 HS 5 2.4 25 7.0 12 0.022 59 §
E.GV-132MB-04 6.8 1440 13.7 88 0.86 HS 5 25 25 6.9 9 0.030 69 =
E.GV-160MB-04 10 1463 20.5 90.4 0.83 HS 4 2.1 3.1 75 1 0.068 108
E.GV-160LB-04 13.5 1460 27 91.2 0.84 HS 4 2.2 3.2 7.3 10 0.092 130
E.GV-180MB-04 15 1463 29 91.4 0.85 HS 4 2.1 3.0 6.8 1 0.13 162
E.GV-180LB-04 17.5 1465 325 91.8 0.88 HS 4 2.1 3.2 71 10 0.16 176
E.GV-200LG-04 24 1475 46.5 92.7 0.83 HS 4 2.0 3.5 7.6 13 0.25 254
E.GV-225SB-04 30 1478 57 93.5 0.84 HS 4 2.2 29 6.8 8 0.37 305
E.GV-225MB-04 36 1480 69 93.7 0.83 HS 4 2.1 2.8 7.2 8 0.44 335
E.GV-250MB-04 44 1490 81 94.8 0.85 SHS 1.4 2.6 71 14 0.80 425
E.GV-280SG-04 58 1490 1 94.8 0.82 HS 3 1.8 2.4 7.3 9 1.43 575
E.GV-280MG-04 70 1488 120 94.9 0.94 SHS 1.4 29 71 12 1.65 650
E.GV-315SB-04 90 1490 165 95.8 0.86 HS 2 1.0 2.4 6.2 12 2.34 795
E.GV-315MB-04 100 1489 186 95.8 0.85 HS 2 1.0 2.3 6.1 1 2.8 890
E.GV-315MD-04 125 1490 235 95.8 0.84 HS 2 11 2.3 5.9 12 3.3 960
E.GV-315LB-04 140 1490 255 96.1 0.86 HS 2 1.2 2.3 6.8 10 3.9 1165
E.GV-355MB-04 185 1491 345 96.1 0.84 HS 2 1.0 2.3 5.7 1 55 1650
E.GV-355LB-04 220 1492 405 96.3 0.84 HS 2 0.9 23 6.6 9 6.8 1885

Higher outputs, other voltages and frequencies on request.
For motors still uncertified by the PTB modifications are possible.
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Three-phase motors with squirrel cage 380V—420V — 50 Hz
Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Protection type “Increased Safety”“ EEx e Il Temperature class T3

Types: ENGV / EMGV Number of poles: 6 — Wide voltage range

Type Rated Rated Rated Effi- Power Rotor Starting Breakd. Starting Time of Moment Weight
output speed current at  ciency factor class torque torque  current tempera-  of inertia
with direct-on starting ture rise
as a multiple of the tg T3
380V rated rated rated
to torque torque current
400V approx. approx.
kW min—1 A % cosg Ma/My M/MN  Ialln sec. kgm2 kg

x Speed 1000 min-"
§ E.GV-090LX-06 0.65 890 1.84 66 0.79 HS 3 1.7 1.8 3.3 30 0.0036 22
g E.GV-090LB-06* 0.95 900 2.7 68 0.77 HS 4 1.8 2.0 3.7 20 0.0036 22
I';: E.GV-100LB-06 1.3 955 3.8 76 0.70 HS 4 24 2.7 4.8 24 0.0086 35
?_: E.GV-112MB-06 1.9 945 4.6 80.3 0.75 HS 4 1.8 2.0 4.4 30 0.014 38
8 E.GV-132SB-06 2.6 965 5.7 84.5 0.81 HS 5 25 25 6.2 30 0.030 59
§ E.GV-132MB-06 3.5 955 7.6 84.7 0.81 HS 4 25 2.6 5.8 23 0.033 67
= E.GV-132MD-06 4.8 955 10.4 86 0.80 HS 5 25 2.8 6.3 17 0.045 72
E.GV-160MB-06 6.6 965 13.9 87.2 0.81 HS 5 25 2.8 6.7 12 0.100 108
E.GV-160LB-06 9.7 970 19.8 88.6 0.82 HS 5 24 3.0 7.5 9 0.134 130
E.GV-180LB-06 13.2 970 28 89.8 0.77 HS 4 2.1 29 5.8 16 0.13 176
E.GV-200LG-06 16.5 980 33 91.1 0.83 HS 4 22 2.8 6.5 17 0.33 262
E.GV-200LJ-06 20 980 40.5 91.5 0.80 HS 5 24 2.8 6.7 11 0.33 282
E.GV-225MB-06 27 990 54 93 0.79 SHS 1.8 2.8 7.5 15 0.55 315
E.GV-250MB-06 33 985 64 92.7 0.83 SHS 1.7 2.6 6.2 10 1.1 420
E.GV-280SG-06 40 985 74 93 0.86 DS 4 22 22 6.0 10 23 605
E.GV-280MG-06 46 985 85 93.3 0.88 DS 4 22 25 6.4 9 2.9 715
E.GV-315SB-06 64 990 120 95.5 0.88 HS 2 1.2 23 5.9 18 2.7 795
E.GV-315MB-06 76 991 140 95.3 0.86 HS 2 1.2 23 5.8 24 3.2 890
E.GV-315MC-06 85 992 156 95.6 0.86 HS 2 1.3 23 5.8 13 3.8 960
E.GV-315MD-06 105 991 195 95.5 0.86 HS 2 1.3 23 6.0 10 3.8 960
E.GV-315LB-06 130 990 235 95.8 0.87 HS 2 1.3 23 6.2 9 4.7 1165
E.GV-355MB-06 170 993 310 96.1 0.87 HS 2 1.0 2.2 5.7 1 7.8 1740
E.GV-355LB-06 200 993 360 96.2 0.87 HS 2 1.0 22 6.0 10 9.1 1940

Higher outputs, other voltages and frequencies on request.
For motors still uncertified by the PTB modifications are possible.
*  Utilization to insulation class F.
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Series ENGV / EMGV, Output tables

Three-phase motors with squirrel cage 440V — 60 Hz
Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Protection type “Increased Safety“ EEx e Il Temperature class T3

Types: ENGV /EMGV Number of poles: 2 — 60 Hz

Type Rated Rated Rated Effi- Power Rotor Starting Breakd. Starting Time of Moment Weight
output speed current at ~ ciency factor class torque torque  current tempera-  of inertia
with direct-on starting ture rise ),
as a multiple of the tg T3
rated rated rated
440V torque torque  current
approx. approx.
kW min—1 A % cosg Ma/My M/MN  Ia/lN sec. kgm?2 kg

Speed 3600 min-1 X
E.GV-090LX-02 1.3 3430 2.6 80.0 0.86 HS 5 3.0 3.0 7.0 hh| 0.0020 22 <
E.GV-090LB-02 1.85 3420 3.5 82.0 0.86 HS 5 3.0 3.0 7.8 8 0.0020 22 g
E.GV-100LB-02 25 3445 4.4 83.5 0.90 HS 4 2.1 2.4 7.2 1 0.0039 35 w
E.GV-112MD-02 3.3 3455 5.4 86.0 0.94 HS 4 2.3 3.0 75 15 0.0075 38 8
E.GV-132SD-02 4.6 3490 7.7 87.9 0.90 HS 5 25 3.0 7.4 10 0.0140 56 g
E.GV-132SX-02 5.5 3490 9.3 88.6 0.88 HS 5 2.7 3.0 7.6 9 0.0150 60 2
E.GV-160MB-02 7.5 3525 12.4 90.1 0.88 HS 5 2.8 3.0 7.3 13 0.0364 104 &
E.GV-160MD-02 10 3230 16.5 91.1 0.89 HS 4 1.9 2.6 6.7 17 0.045 106 =
E.GV-160LB-02 125 3530 20.5 91.9 0.88 HS 4 2.1 2.8 6.9 14 0.057 130
E.GV-180MB-02 15 3535 25.0 89.0 0.88 HS 4 1.8 2.3 6.6 15 0.094 162
E.GV-200LG-02 20 3555 34.0 91.0 0.86 HS 3 1.6 3.0 7.3 16 0.182 252
E.GV-200LJ-02 24 3550 39.5 92.9 0.87 HS 3 1.3 2.6 6.9 19 0.200 262
E.GV-225MB-02 28 3560 45 93.1 0.90 HS 4 2.0 2.4 7.2 10 0.247 305
E.GV-250MB-02 36 3560 56 94.0 0.91 HS 2 1.2 2.4 6.4 15 0.45 410
E.GV-280SG-02 47 3575 73 92.9 0.91 HS 2 15 25 7.4 13 0.88 555
E.GV-280MG-02 58 3575 90 94.6 0.92 HS 2 1.3 2.2 71 12 1.03 590
E.GV-315SA-02 1 68 3580 105 94.8 0.90 HS 2 11 2.4 6.7 25 1.61 735
E.GV-315SB-02 1 80 3580 125 94.8 0.90 HS 2 11 2.3 6.7 25 1.61 735
E.GV-315MB-02 1 100 3585 155 95.6 0.90 HS 2 11 2.3 71 21 1.91 835
E.GV-315MD-02 1 130 3580 195 95.9 0.93 HS 2 0.8 1.8 6.0 17 2.30 905
E.GV-315LB-02 1 150 3580 225 96.0 0.92 HS 2 1.0 2.2 6.5 14 2.80 1085
E.GV-355MB-02 185 3580 280 96.0 0.91 HS 2 0.9 2.2 6.6 14 2.60 1570
E.GV-355LB-02 220 3580 330 96.1 0.92 HS 2 11 2.3 6.0 14 3.16 1820

Higher outputs, other voltages and frequencies on request.

For motors still uncertified by the PTB modifications are possible.

1  Type E.GV-315
We reserve us the right to deliver foot-mounted types (E.SV) in welded design.
(Additional weight approx. 80 kg acc. to quotation and order confirmation respectively).
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Three-phase motors with squirrel cage 440V - 60 Hz
Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Protection type “Increased Safety”“ EEx e Il Temperature class T3

Types: ENGV /EMGV  Number of poles: 4 - 60 Hz

Type Rated Rated Rated Effi- Power Rotor Starting Breakd. Starting Time of Moment Weight
output speed current at  ciency factor class torque torque  current tempera-  of inertia
with direct-on starting ture rise ),
as a multiple of the tg T3
rated rated rated
440V torque torque  current
approx. approx.
kW min—1 A % cosg Ma/My M/MN  Ia/lN sec. kgm?2 kg

x Speed 1800 min~"
< E.GV-090LX-04 1.0 1690 2.1 75.2 0.83 HS 5 25 2.6 5.6 13 0.0036 22
g E.GV-090LB-04 135 1705 3.0 78.0 0.79 HS 5 2.6 29 6.3 10 0.0036 22
w E.GV-100LB-04 2.0 1690 4.0 80.0 0.82 HS 5 23 2.6 5.8 14 0.0051 35
g E.GV-100LD-04 25 1690 5.0 81.0 0.83 HS 5 25 25 6.1 12 0.0066 38
g E.GV-112MB-04 3.6 1705 6.9 84.3 0.82 HS 4 2.4 2.6 6.8 12 0.012 41
2 E.GV-132SB-04 5.0 1730 8.9 87.2 0.85 HS 5 24 25 7.5 13 0.022 59
& E.GV-132MB-04 6.8 1725 12.0 88.0 0.86 HS 5 25 25 7.3 11 0.030 69
= E.GV-160MB-04 10 1735 17.8 90.4 0.83 HS 4 2.1 2.9 7.8 12 0.068 108
E.GV-160LB-04 13.5 1750 23.7 91.2 0.84 HS 4 22 3.0 7.6 11 0.092 130
E.GV-180MB-04 15 1750 255 91.4 0.85 HS 4 21 2.8 71 13 0.13 162
E.GV-180LB-04 17.5 1755 29.0 91.8 0.88 HS 4 2.1 3.0 7.3 1 0.16 176
E.GV-200LG-04 24 1765 41 92.7 0.83 HS 4 2.0 3.1 7.9 14 0.25 254
E.GV-225SB-04 30 1770 51 93.5 0.84 HS 4 22 2.8 71 9 0.37 305
E.GV-225MB-04 36 1775 61 93.7 0.83 HS 4 21 2.7 7.4 9 0.44 335
E.GV-250MB-04 44 1785 72 94.8 0.85 SHS 1.4 25 7.3 16 0.80 425
E.GV-280SG-04 58 1785 98 94.8 0.82 HS 3 1.8 23 7.6 1 1.43 575
E.GV-280MG-04 70 1780 105 94.9 0.94 SHS 1.4 2.7 7.5 14 1.65 650
E.GV-315SB-04 90 1785 145 95.8 0.86 HS 2 1.0 24 6.5 13 2.34 795
E.GV-315MB-04 100 1785 162 95.8 0.85 HS 2 1.0 23 6.4 12 2.8 890
E.GV-315MD-04 125 1788 205 95.8 0.84 HS 2 1.1 23 6.2 13 3.3 960
E.GV-315LB-04 140 1788 225 96.1 0.86 HS 2 1.2 2.3 71 1 3.9 1165
E.GV-355MB-04 185 1788 303 96.1 0.84 HS 2 1.0 23 6.0 12 5.5 1650
E.GV-355LB-04 220 1788 356 96.3 0.84 HS 2 0.9 23 6.9 9 6.8 1885

Higher outputs, other voltages and frequencies on request.
For motors still uncertified by the PTB modifications are possible.
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Three-phase motors with squirrel cage 440V - 60 Hz
Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Protection type “Increased Safety”“ EEx e Il Temperature class T3

Types: ENGV / EMGV Number of poles: 6 - 60 Hz

Type Rated Rated Rated Effi- Power Rotor Starting Breakd. Starting Time of Moment Weight
output speed current at ~ ciency factor class torque torque  current tempera-  of inertia
with direct-on starting ture rise ),
as a multiple of the tg T3
rated rated rated
440V torque torque  current
approx. approx.
kW min—1 A % cosg Ma/My M/MN  Ia/lN sec. kgm?2 kg

Speed 1200 min-1 x
E.GV-090LX-06 0.65 1065 1.65 66 0.79 HS 3 1.7 1.8 3.4 35 0.0036 22 <
E.GV-090LB-06* 0.95 1080 2.50 68 0.77 HS 4 1.8 2.0 3.8 21 0.0036 22 g
E.GV-100LB-06 1.3 1145 3.40 76 0.70 HS 4 2.4 25 5.0 26 0.0086 35 w
E.GV-112MB-06 1.9 1130 41 80.3 0.75 HS 4 1.8 2.0 4.6 30 0.014 38 8
E.GV-132SB-06 2.6 1155 5.1 84.5 0.81 HS 5 25 2.4 6.4 30 0.030 59 g
E.GV-132MB-06 3.5 1140 6.8 84.7 0.81 HS 4 25 25 5.9 24 0.033 67 2
E.GV-132MD-06 4.8 1140 9.3 86 0.80 HS 5 25 2.6 6.5 17 0.045 72 &
E.GV-160MB-06 6.6 1155 125 87.2 0.81 HS 5 25 2.6 6.9 13 0.100 108 =
E.GV-160LB-06 9.7 1160 17.8 88.6 0.82 HS 5 2.4 2.8 7.6 9 0.134 130
E.GV-180LB-06 13.2 1160 25.5 89.8 0.77 HS 4 2.1 2.7 6.0 17 0.13 176
E.GV-200LG-06 16.5 1175 29 91.1 0.83 HS 4 2.2 2.6 6.7 18 0.33 262
E.GV-200LJ-06 20 1175 36 91.5 0.80 HS 5 2.4 2.6 7.0 13 0.33 282
E.GV-225MB-06 27 1185 49 93 0.79 SHS 1.8 2.6 7.7 16 0.55 315
E.GV-250MB-06 33 1185 57 92.7 0.83 SHS 1.7 25 6.4 10 11 420
E.GV-280SG-06 40 1185 66 93 0.86 DS 4 2.2 2.2 6.2 14 2.3 605
E.GV-280MG-06 46 1185 75 93.3 0.88 DS 4 2.2 2.3 6.6 9 29 715
E.GV-315SB-06 64 1185 102 95.5 0.88 HS 2 1.2 2.2 6.3 23 2.7 795
E.GV-315MB-06 76 1185 123 95.3 0.86 HS 2 1.2 2.2 6.0 27 3.2 890
E.GV-315MC-06 85 1185 137 95.6 0.86 HS 2 1.3 2.2 6.1 17 3.8 960
E.GV-315MD-06 105 1185 170 95.5 0.86 HS 2 1.3 2.2 6.3 10 3.8 960
E.GV-315LB-06 130 1187 207 95.8 0.87 HS 2 1.3 2.2 6.5 10 4.7 1165
E.GV-355MB-06 170 1190 270 96.1 0.87 HS 2 1.0 2.2 6.0 10 7.8 1740
E.GV-355LB-06 200 1190 310 96.2 0.87 HS 2 1.0 2.2 6.3 9 9.1 1940

Higher outputs, other voltages and frequencies on request.
For motors still uncertified by the PTB modifications are possible.
*  Utilization to insulation class F.
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Pole-changing three-phase motors with squirrel cage 400V — 50 Hz
Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Protection type “Increased Safety”“ EEx e Il Temperature class T3

Types: ENGV / EMGV Number of poles: 4 /2

Type Rated Rated Rated Effi- Power Rotor Starting Breakd. Time of Moment Weight
output speed current at  ciency factor class torque torque tempera-  of inertia

with direct-on starting ture rise tg Jy

as a multiple of the T, T2-T3
rated rated
400V torque current ap- ap-
prox. prox.
KW min~1 A % cosq Ma/My Ia/IN sec. kgm2 kg
x
< Pole-changing for 2 speeds with 1 Dahlander-connected winding Speed 1500/3000 min-?
g E.GV-112MB-42 2.8/3.5 1420/2890 5.8/7.0 82/80 0.87/0.92 HS 4 1.8/1.8 5.8/6.6 15/10-15/10 0.012 41
w E.GV-132SB-42 4.0/5.2 1450/2895 7.8/9.7 86/83 0.86/0.95 HS 4 2.2/2.0 6.5/6.8 13/9-13/9 0.022 59
§ E.GV-132MB-42 5.0/6.3 1445/2905 9.5/11.5 87/85 0.86/0.93 HS 4 2.0/2.0 6.5/7.5 12/8-12/8 0.030 69
8 E.GV-160MB-42 7.5/9.0 1460/2930 15/17 89/85 0.82/0.91 HS5 2.3/2.6 6.1/7.5 18/12-15/6  0.068 108
3_ E.GV-160LB-42 10/12 1450/2930 19.5/21 89/90 0.83/0.92 HS 4 21/2.3 5.3/7.4 20/11-9/5 0.092 130
|2' E.GV-180MB-42 12/14.5 1470/2945 22.5/26.6  89.5/87 0.87/0.92 HS 4 2.2/21 6.3/7.2 24/15-12/7  0.13 162
E.GV-180LB-42 14/16 1450/2930 25/29 90/87 0.90/0.92 HS3 1.5/1.8 5.5/7.0 28/16-22/9  0.16 176
E.GV-200LG—42 17/20 1470/2995 31/36 90/87 0.87/0.94 DS 4 2.3/2.4 5.8/7.5 35/19-25/12 0.25 254
E.GV-225SB-42 21/24 1470/2960 38/40 92/90 0.87/0.93 DS 4 2.3/2.4 5.7/7.5 30/20-10/7  0.34 305
E.GV-225MB-42 25/30 1475/2965 47/55 92/89 0.85/0.92 DS 4 2.3/2.4 6.2/7.9 30/20-13/7  0.41 335
E.GV-250MB-42 32/40 1475/2960 59/68 93/92 0.84/0.92 HS2 1.2/1.3 4.4/5.8 60/35-28/16 0.88 425
E.GV-280SG-42 44/55 1485/2970 82/94 94/93 0.83/0.93 HS2 1.3/1.3 5.0/6.4 55/30-21/11 1.43 575
E.GV-280MG—42 52/65 1485/2975 96/109 94.2/93 0.83/0.93 HS2 1.3/1.3 5.2/6.9 50/20-22/8  1.66 650
E.GV-315SB-42 1 60/70 1485/2980 109/114 95/94 0.84/0.94 HS2 1.2/11 5.2/6.7 35/29-17/13 2.4 795
E.GV-315MB-42 1 80/95 1490/2985 145/154 95/94 0.85/0.94 HS2 1.11.0 5.8/7.1 30/22-12/8 2.8 890
E.GV-315MD-42 ! 90/105 1490/2985 163/170 95/94 0.85/0.94 HS2 1.11.0 6.0/7.2 24/21-9/7 3.3 960
E.GV-315LB—42 ! 100/120 1490/2985 180/195 95.5/94.5 0.85/0.94 HS2 1.0/1.0 6.0/7.4 24/21-9/8 4.0 165

If only one time of temperature rise tg is indicated, it applies to both pole numbers.

Higher outputs, other voltages and frequencies on request.

For motors still uncertified by the PTB modifications are possible.

1 Type E.SV-315
We reserve us the right to deliver foot-mounted types (E.SV) in welded design.
(Additional weight approx. 80 kg acc. to quotation and order confirmation respectively).

144 FLENDER LOHER Business Unit IM



Pole-changing three-phase motors with squirrel cage 400V — 50 Hz
Totally enclosed fan-cooled, enclosure IP 55 Class F insulation, Utilization to B
Protection type “Increased Safety”“ EEx e Il Temperature class T3

Types: ENGV / EMGV Number of poles: 8/ 4

Type Rated Rated Rated Effi- Power fac- Rotor Starting Breakd. Time of Moment  Weight
output  speed current at  ciency tor class torque torque temperature rise tg of inertia
with direct-on starting as Jm
a multiple of the
rated rated T T2 T3
400V torque current ap- ap-
prox. prox.
kW min—1 A % cosg Ma/My Ia/ln sec. kgm? kg
Pole-changing for 2 speeds with 1 Dahlander-connected winding Speed 750/1500 min-1 X
E.GV-112MB-84 1.25/2 710/1425  3.75/4.7 70/70 0.69/0.88 HS 3 2.01.7 3.8/4.8 30/15 30/15 30/14 0.014 41 <
T
E.GV-132SB-84 2/3.2 715/1450 5.4/6.8 78/79 0.70/0.88 HS3 1.6/1.5 4.1/5.5 35/16 3516 35/15 0.033 59 g
E.GV-132MB-84 2.8/45 725/1455 7.7/9.6 81/79 0.65/0.86 HS 5/4 25/23 4.8/6.5 35/17 35/17 35/16 0.045 72 w
E.GV-160MB-84 3.6/5.3 725/1450 8.5/11.0 82/80 0.74/0.88 HS 4 2.0/2.0 5.2/6.0 28/15 28/15 28/15 0.092 104 g
E.GV-160MD-84 5/7.5 720/1445 12.0/16.0 83/79 0.74/0.89 HS 4 2.2/2.2 5.5/6.1 20/10 20/10 20/10 0.116 108 g
E.GV-160LB-84 7/10.5 725/1445 16.0/22.0 85.5/80.5 0.76/0.88 HS 4 2.1/2.2 5.6/6.4 25/10 25/10 25/10 0.158 130 2
E.GV-180LB-84 10/14.5 725/1455 22.5/26.5 86/86 0.74/0.91 HS 4 2.4/2.2 6.3/8.0 24/10 24/10 23/9 0.19 176 &
E.GV-200LG-84 13/20 730/1465 31/37.5 87.5/86.5 0.71/0.89 DS 4 2.7/25 5.5/7.0 40/21  40/21 21/11  0.33 258 =
E.GV-225SB-84 16/24 735/1470  35/42 88.5/88.5 0.77/0.93 HS 3 1.5/1.6 4.5/5.6 50/29 50/29 35/15 0.46 305
E.GV-225MB-84 19/29 735/1470  41.5/50 89/90 0.75/0.93 HS3 1.6/1.6 4.7/6.0 50/25 50/25 28/11 0.55 325
E.GV-250MB-84 23/35 735/1470  47/60 91.5/91 0.78/0.92 HS 3 1.5/1.8 5.0/6.2 50/30 50/30 27/13 1.0 415
E.GV-280SG-84 30/47 740/1480 63/82 92/92.3 0.75/0.91 DS 4 1.5/1.5 4.7/5.9 30 30 26/10 1.7 585
E.GV-280MG-84 35/55 740/1480 73/94 92.5/93 0.76/0.91 DS 4 1.6/1.6 5.2/6.3 24 24 24/7 21 640
E.GV-315SB-84 45/68 740/1490 105/118 925/92.5 0.68/0.91 HS 2 1.1/1.2 4.5/6.5 50/30 50/30 30/13 27 780
E.GV-315MB-84 55/75 745/1490  122/130 93/93 0.70/0.92 HS 2 1.1/1.2 4.5/71 50/30 50/30 25/14 3.2 875
E.GV-315MD-84 62/83 740/1490 135/142 94/94.5 0.72/0.91 HS 2 1.0/1.2 4.6/7.2 50/30 50/30 27/11 3.7 940
E.GV-315LB-84 72/100  743/1490 155/170 94.5/94.8 0.72/0.91 HS 2 1.0/1.2 4.6/7.4 60/30 60/30 35/12 4.7 1145

If only one time of temperature rise tg is indicated, it applies to both pole numbers.
Higher outputs, other voltages and frequencies on request.
For motors still uncertified by the PTB modifications are possible.
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Pole-changing three-phase motors with squirrel cage
Totally enclosed fan-cooled, enclosure IP 55

Protection type “Increased safety”“ EEx e Il 400V — 50 Hz . I
Class F insulation, Utilization to B
Types: ENGV / EMGV Number of poles: 6 / 4 Temperature class T3
Types: ENGV / EMGV Number of poles: 8 /6
Type Rated Rated Rated Effi- Power fac- Rotor Starting Breakd. Time of Moment Weight
output  speed current at  ciency tor class torque torque temperature rise tg of inertia
with direct-on starting as Jm
a multiple of the
rated rated T T2 T3
400V torque current ap- ap-
prox. prox.
kW min—1 A % cosg Ma/My Ia/ln sec. kgm2 kg
X Pole-changing for 2 speeds with 2 separate windings Speed 1000/1500 min—1
<- E.GV-112MB-64 1.5/2.2 960/1450 3.9/4.6 77/81 0.73/0.85 HS 3 2.0/1.8 5.5/6.0 14/8 14/8 13/8 0.011 40
-g E.GV-132SB-64 1.8/25 960/1450 4.5/5.2 79/82 0.75/0.86 HS 3 2.0/1.8 5.6/6.7 15/15 15/15 15/15  0.0236 59
I.l“.: E.GV-132MB-64 2.8/42 960/1450 7.4/8.7 79/85 0.71/0.83 HS 4 2.1/2.0 5.0/6.1 8/8 8/8 8/8 0.030 69
g E.GV-160MB-64 4/5.5 965/1465  8.2/10.7 83/84.5 0.84/0.88 HS 4 2.2/2.0 6.9/7.7 15/15 15/15 6/6 0.068 108
3 E.GV-160LB-64 5/7.5 970/1465 10.5/14 85.5/87 0.81/0.90 HS 4 2.311.7 7.5/7.8 12/10 12/10 12/10  0.092 130
2 E.GV-180LB-64 7.5/11 970/1470  15/20.5 86/88 0.84/0.90 HS 3 1.8/1.6 6.7/7.7 12/12 12/12 12/12  0.18 176
& E.GV-200LG-64 10/15 975/1465  20.5/27 87/89 0.82/0.91 DS 5 3.0/2.3 7.1/7.0 9/9 9/9 9/9 0.247 254
= E.GV-200LJ-64 12/17 975/1470  26/32 87/89 0.80/0.89 DS 5 2.7/2.3 7.2/7.8 7/8 7/8 7/6 0.247 254
E.GV-225MB-64 15/22 985/1485  33/41.5 89.5/89.5 0.75/0.86 DS 4 2.4/21 5.4/6.2 22/21 22/21 20/18 0.4 335
E.GV-250MB-64 23/32 990/1490  45/58 92/92.5 0.81/0.87 HS 3 1513 6.1/7.6 22/21 22/21 22/18 0.79 425
E.GV-280SG-64 27/40 990/1485  49/68 92/92.5 0.88/0.91 HS 4/3 2.0/1.4 6.2/6.0 29 29 28/20 1.73 575
E.GV-280MG-64 32/48 990/1485  57/81 92.3/93 0.88/0.93 HS 4/3 2.0/11.6 6.5/6.4 24 24 19 21 650
E.GV-315SB-64 46/62 990/1490  85/104 93.5/94 0.84/0.92 HS 2 1.3/1.1 7.3/7.2 29/24 29/24 29/24 2.7 795
E.GV-315MB-64 55/75 990/1490  102/130 93.5/94 0.84/0.92 HS 2 1.3/1.1 7.1/6.6 28/27 28/27 18/21 3.2 890
E.GV-315MD-64 63/85 990/1490  116/143 93.5/94 0.84/0.92 HS 2 1.2/1.0 7.0/7.0 >10 >10 >10 3.7 960
E.GV-315LB-64 75/100 990/1490  140/170 93.7/94 0.84/0.92 HS 2 1.0/1.0 7.0/7.0 >10 >10 >10 4.4 1165
Pole-changing for 2 speeds with 2 separate windings Speed 750/1000 min—1
E.GV-112MB-86 0.75/1.3  720/970 2.4/3.6 70/75 0.67/0.69 HS 3 1.8/1.9 3.8/4.9 20/11 20/11  20/11 0.0136 41
E.GV-132SB-86 1.2/1.6 720/975 3.6/4.4 73/75.5 0.68/0.70 HS 3 1.6/1.5 4.9/5.6 24/12 24/12 24/12  0.033 59
E.GV-132MB-86 1.512.4 720/975 4.6/7.0 73/77 0.64/0.64 HS 5 2.5/2.7 4.2/6.0 24/10 24/10 22/10 0.045 72
E.GV-160MB-86 3/4 720/970 6.4/8.2 82.5/85.3 0.80/0.82 HS 4 2.0/1.8 5.4/6.7 30/19 30/19 30/19  0.094 108
E.GV-160LB-86 4.5/6 720/970 10.0/12.6  84/86 0.78/0.80 HS 4 22119 5.7/6.6 25/14 25/14 24/13 0.127 130
E.GV-180LB-86 5.5/7.5 730/985 13.2/17.2 83.5/86.9 0.72/0.72 HS 3 1.4/1.3 4.8/5.9 25/18 25/18 25/18 0.13 176
E.GV-200LG-86 7.5/10 725/980 16.0/19.5 85.5/86.5 0.80/0.82 DS 4 2.2/2.3 5.3/7.0 30/26 30/26 30/26 0.33 262
E.GV-225SB-86 10/14 730/985 22/29 86/87 0.77/0.80 DS 5 2.7/2.6 5.4/6.8 13/10 13/10 13/10 0.46 305
E.GV-225MB-86 15/20 725/980 31/39 87/90 0.80/0.83 DS 4 2.5/2.3 5.4/6.4 18/12 18/12 18/12  0.51 315
E.GV-250MB-86 17/25 730/980 32/45 89/91 0.84/0.87 HS 3 1.6/1.5 4.0/4.0 22/17 2217 22117 1.0 420
E.GV-280SG-86 23/30 735/985 48/56 90.5/91.5 0.78/0.85 DS 4 2.11.8 5.8/5.6 45/35 45/35 30/30 1.73 605
E.GV-280MG-86 28/37 740/990 57/68 92.0/92.8 0.78/0.85 DS 4 2.11.8 5.7/6.0 40/30 40/30 27/20 241 670
E.GV-315SB-86 34/45 740/990 65/82 92/93 0.82/0.86 HS 2 1.4/1.0 6.0/5.8 40/50 40/50 30/30 3.4 795
E.GV-315MB-86 41/55 740/990 79/100 93/93.5 0.82/0.85 HS 2 1.3/1.0 5.3/5.7 50/40 50/40 29/27 4.0 890
E.GV-315MD-86 49/65 740/990 96/120 93/93.5 0.82/0.85 HS 2 1.2/1.0 6.0/6.5 25/20 25/20 14/10 4.7 960
E.GV-315LB-86 56/75 740/990 110/137 93.5/94 0.82/0.85 HS 2 1.2/1.0 6.0/6.5 23/18 23/18 12/10 5.8 1165

If only one time of temperature rise tg is indicated, it applies to both pole numbers.
Higher outputs, other voltages and frequencies on request.
For motors still uncertified by the PTB modifications are possible.
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Pole-changing three-phase motors with squirrel cage

Totally enclosed fan-cooled, enclosure IP 55 400V — 50 Hz
Protection type “Increased safety“ EEx e Il Class F insulation, Utilization to B
Types: EVGV Number of poles: 8/4  Fan design Temperature class T3
Types: EVGV Number of poles: 6/ 4 Fan design
Type Rated Rated Rated Effi- Power Rotor Starting Breakd. Time of Moment Weight
output  speed current at  ciency factor class torque torque temperature rise tg of inertia
with direct-on starting as Jm
a multiple of the
rated rated T T2 T3
400V torque current ap- ap-
prox. prox.
kW min—1 A % cosg Ma/My Ia/ln sec. kgm2 kg
Pole-changing for 2 speeds with 1 Dahlander-connected winding Speed 750/1500 min-1
EVGV-112MB-84  0.46/2.2 715/1420 1.29/52  73/70 0.73/0.88 HS3  1.8/16 3.8/4.6 90/16  90/16  80/14 0.014 4 !
EVGV-132SB-84  1/4 720/1455  3.2/8.2 78/85 0.59/0.84 HS4  1.9/2.0 4.0/7.7 50/10 50/10 50/10 0.022 59 §
EVGV-132MB-84  1.25/5  725/1465 3.8/10.0  78/85 0.63/0.85 HS4  19/23 4.8/8.9 60/7  60/7  60/7  0.030 69 c
EVGV-160MD-84  1.65/7.5 7251445 3.8/16.0  83/79 0.77/0.89 HS4  1.7/22 5.3/6.1 60/10  60/10 60/10 0.12 108 w
EVGV-160LB-84  2.4/10.5 7251445 53/215  83/80 0.79/0.88 HS4  1.6/2.2 4.6/6.4 1510 15/10 15/9  0.158 130 _3
EVGV-180LB-84  3.3/14.5 730/1455 7.0/27 86/86 0.78/0.91 HS4  20/25 6.7/8.0 24/10 24/10 239  0.19 176 §
EVGV-200LG-84  4.3/20  730/1465 9.3/38 87/87 0.78/0.89 DS4  24/25 5.5/7.0 40/21  40/21 2111 0.33 254 e
EVGV-225SB-84  6.0/24  735/1470  13/42 88/88 0.79/0.93 HS3  1.2/1.8 3.9/5.6 60/29 60/29 60/15 0.46 305 2
EVGV-225MB-84  6.3/29  735/1470  13/50 89/90 0.80/0.93 HS3  16/16 4.5/6.0 80/25 80/25 80/11 0.55 335
EVGV-250MB-84  7.6/35  735/1470  15/61 91/91 0.82/0.91 HS3 12117 4.4/5.6 50/27  50/27 22/12 1.0 425
EVGV-280SG-84  10/47  740/1480 22/82 91/92 0.72/0.91 DS4  13/16 3.6/5.9 60/30 60/30 26/10 1.7 575
EVGV-280MG-84 12/55  740/1480 25/94 92/92.8  0.73/091 DS4 1317 4.0/6.9 100/26 100/26 80/9 2.2 650
EVGV-315SB-84  15/68  740/1490 33.5/120 92/925  0.70/0.91 HS2  1.1/1.2 4.3/6.5 50/30 50/30 45113 2.7 795
EVGV-315MB-84  18/75  745/1490 39/130 93/93 0.70/092 HS2  1.01.2 4.5/7.1 50/30 50/30 25/14 3.2 890
EVGV-315MD-84  20/85  745/1490 43/145 935/945 0.72/091 HS2  1.0/1.2 4.5/7.2 50/30 50/30 2511 4 960
EVGV-315LB-84  24/100  745/1490 51/170 94/94.8  0.73/091 HS2  1.0/1.2 4.1/7.1 80/30  80/30 80/17 4.7 1165
Pole-changing for 2 speeds with 2 separate windings Speed 1000/1500 min—1
EVGV-112MB-64  0.75/2.2 960/1450 2.0/4.6 77/80 0.73/0.85 HS4  1.8/2.1 5.4/6.0 28/8  28/8  28/8  0.011 40
EVGV-132SB-64  0.8/25 9751470 2.2/5.5 82/82 0.73/0.82 HS4  20/1.8 4.3/6.4 30/14 3014 30/14 00236 59
EVGV-132MB-64  1.4/42  960/1450 3.5/8.6 80/86 0.75/0.82 HS4  1.7/19 4.0/6.5 28/10  28/10 28/10 0.030 69
EVGV-160MB-64  1.8/55 970/1465 3.7/10.6  81/85 0.86/0.88 HS3 1517 6.3/7.7 35/15 35/15 35/15 0.068 108
EVGV-160LB-64  2.5/7.5 970/1465 52/140  85/86 0.81/0.90 HS4 2017 7.5/7.8 25/10 25/10 2510 0.092 130
EVGV-180LB-64  3.7/11 9701470 7.4/205  87/87 0.84/0.90 HS3  1.8/15 6.7/7.7 24113 24/13 24113 0.13 176
EVGV-200LG-64  5/15 975/1465 10.3/27.0 85/88 0.83/0.91 DS5  3.0/24 6.9/7.0 2311 23/11 2311 0247 254
EVGV-200LJ-64  6/17 9751470  13/32 86/88 0.81/0.89 DS5  27/23 6.6/7.4 17 117 17 0247 254
EVGV-225MB-64  8/24 985/1485  17/45 89/91 0.79/0.85 DS4  2.4/2.1 5.4/6.7 40118 40/18  40/18 0.40 335
EVGV-250MB-64  12/35  990/1485 23/62 90/92 0.84/0.88 HS3  1.4/1.3 5.9/6.4 23/27  23/27 23/20 0.79 425
EVGV-280SG-64  15/46  990/1485 285/80  89.5/93  0.88/0.92 HS4  2.0/1.8 6.2/6.5 16/30 16/30 16/30 1.73 575
EVGV-280MG-64  18/55  990/1485 325/93  90/93.5  0.88/0.92 HS4  2.0/1.8 6.0/6.3 30/40 30/40 30/16 2.1 650
EVGV-3155B-64  23/70  990/1490  43/120 92/935  0.86/0.91 HS3  12/1.2 6.6/6.6 20 20 18 2.70 795
EVGV-315MB-64  27/85  990/1485 51/147 935/945 085091 HS2  1.2/1.1 6.2/6.4 40/23  40/23 40/19 3.2 890
EVGV-315MD-64  31/95  990/1490 58/168 925/93.6 088092 HS2  1.1/1.0 5.8/6.8 35/22  35/22 24/10 3.7 960
EVGV-315LB-64  35/110  990/1490 62/185 94/95 0.88/0.92 HS2  1.1/1.1 5.7/7.2 50118 50/18  45/14 4.4 1165

If only one time of temperature rise tg is indicated, it applies to both pole numbers.
Higher outputs, other voltages and frequencies on request.
For motors still uncertified by the PTB modifications are possible.
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Series ENGV / EMGV, Dimension drawings

Dimension drawings for motors and terminal box

See
Series A... Dimension drawings

Page 86
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For the mounting types IM B3, IM B5 and IM B35 with terminal box on top the single dimension drawings are
available in the output tables of the CD version (not in the printed version of this technical list).
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Series DN .., Flameproof enclosure “d*

Technical description
Sectional view
Frame, cooling system

Protection against condensation water

Sectional view

Three-phase motor Type DNGW-160 ML-04

Stator frame, ventilation

Frame size Frame End shields Flange disk on Fan cowl Fan
Material Frame feet! Surface Material the end shield Material Material suitable for
071
080 screwed-on
090 cast-on
100 cast-on
112 screwed-on
132 ) Plastic 2
160 Castiron cast-on withf(i:r?soling Cast iron Sheet steel (= non-sparking) bi-directional
180
200 screwed-on4
225 screwed-on
250
280
315 welded steel welded-on cast-on welded steeld

1 For foot-mounting types only.

2 For special operating conditions we can also supply for the
the frame sizes 071-180 external fans made of aluminium,

for the frame sizes 200-315 of steel. This applies especially

to high coolant temperatures.
3 Frame size 315 2-pole: Plastic
4 For frame size 132 in special design.

Protection against condensation water

From frame size 250 onwards fla-
meproof motors are provided with
separate areas inside the flame-
proof enclosure at the driving and
non-driving ends for the collection
of any condensed water which
may occur. Damage to the winding

due to the accumulation of water
inside the winding-head areas is
thus avoided. For smaller motors
(frame sizes 071 to 225) the dan-
ger of adverse effects from con-
densed water is counteracted by
the use of increased damp protec-

FLENDER LOHER Business Unit IM

The cooling-air flow from NDE to DE must not be hindered.
The intake area of the fan cowl must be kept clear.

tion for the winding insulation. For
extreme operating conditions, the
sealing of both the terminal box
area and winding-head areas with
silicone rubber compound is rec-
ommended (see also the section
“Design of the stator winding®).
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Bearings
Blocking of bearings

Bearings

The motors have deep-groove ball
bearings at both ends. For special
designs with reinforced bearings
there is partly a cylindrical roller
bearing arranged for adjusting pur-
poses at the driving end side.

Assignment as well as bearing
types are indicated in the below
table. If special greases are used
the motors of frame sizes 071-132
which normally have 2 Z-bearings
are provided with Z-bearings.

Blocking of bearings

Cylindrical roller bearings are sen-
sitive to vibrations during motor
standstill. Vibrations occur not only
in transit but also at the mounting
location due to the influence of
other machines. As a result,
lengthwise scoring will appear on
the inner ring of the roller bea<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>